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THE FUEL QUESTION. 


The fuel question is beginning to be given the attention, by 
some of the larger railway companies, that its importance war- 
rants. The reports and very active discussion at the convention 
of the International Railway Fuel Association last June clearly 
show how much can be accomplished, even at the beginning of 
the campaign along these lines. The results which have been 
achieved by some of these fuel experts, even after efforts cover- 
ing from six months to a year, are most decidedly encouraging 
and are but an indication of what may be expected after a care- 
fully studied system has been thoroughly established. This is 
the youngest of the national railway associations and bids fair 
to become one of the most important and valuable. 





SLIPPING OF BOILER TUBE JOINTS. 

The experiments of Prot. O. P. Hood and Prof. G. C. Chris- 
tensen on the slipping point of rolled boiler tube joints, which 
were reported in a paper before the American Society of Me- 
chanical Engineers last December, are most interesting. An ab- 
stract of this paper will be found on page 370 of this issue. It 
is known that the expansion of a long boiler tube in a locomo- 
tive boiler, opposed to the expansion of the side sheets, places 
a very large stress on the joints in the back tube sheet, 
which, taken in connection with the temperature differences 
between the ends of the tubes and the tube sheet, is very 
largely responsible for leaky tubes. The experiments reported 
in this paper indicate that the strength of these joints can be 
very decidedly increased with practically no expense and very 
little trouble by simply corrugating the hole in the tube sheet. 
This sounds very sensible and the result of the experiments in- 
dicates that it is most practical. 

A correspondent, whose communication is also given in this 
issue, suggests the welding of the tubes to the sheet by the oxy- 
acetylene process. This plan is also feasible and has been em- 
ployed at least in the case of a front end superheater. The chief 
objection, of course, is in the removing of the tubes and a spe- 
cial cutter is suggested for overcoming this. 

Another article in this issue shows a fire box designed by 
Wm. H. Wood in which the side and crown sheets are corru- 
gated and the front and back tube sheets have a flexible con- 
nection at their flanges, all of which works toward the same end, 
i. e., of reducing the stresses at the joint of the tube in the sheet, 
although in this latter case other advantages are also indicated. 

It would seem that with three methods available, leaky boiler 
tubes could be conquered. 





MECHANICAL STOKERS, 


One of the most encouraging features of the last Master Me- 
chanics’ convention was the evidence of the present state of the 
development of the mechanical stoker. The report of the com- 
mittee, and more especially the discussion by members, indicated 
that there were at that time at least two different types of stok- 
ers in practical every-day operation, each on a number of loco- 
motives, and that they were performing satisfactory service in 
the hands of the regular engine crews, without any great amount 
of tinkering or repairs. This is most encouraging news, com- 
ing as it does after four of five years of constant expectation 
and continual false alarms that a successful stoker had finally 
been designed. The accuracy of the report was fully vouched 
for by a number of so-called “disinterested” men (of course, as 
a matter of fact they were very much interested in the opera- 
tion), who had ridden the locomotive and watched the stoker 
work for at least one trip. These gentlemen all spoke enthusi- 
astically of what they had seen. 

It appears from the discussion that the stoker as at present in 
use cannot be expected to save very much coal, nor will it re- 
duce smoke to any noticeable extent under the conditions in 
which it is now operated, but it will fire a locomotive and keep 
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dicates that it is most practical. 
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acetylene process. This plan is also feasible and has been em- 
ployed at least in the case of a front end superheater. The chief 
objection, of course, is in the removing of the tubes and a spe- 
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chanics’ convention was the evidence of the present state of the 
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that there were at that time at least two different types of stok- 
ers in practical every-day operation, each on a number of loco- 
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the hands of the regular engine crews, without any great amount 
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ing as it does after four of five years of constant expectation 
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been designed. The accuracy of the report was fully vouched 
for by a number of so-called “disinterested” men (of course, as 
a matter of fact they were very much interested in the opera- 
tion), who had ridden the locomotive and watched the stoker 
work for at least one trip. These gentlemen all spoke enthusi- 
astically of what they had seen. 

It appears from the discussion that the stoker as at present in 
use cannot be expected to save very much coal, nor will it re- 
duce smoke to any noticeable extent under the conditions in 
which it is now operated, but it will fire a locomotive and keep 
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up a full. head of steam under difficult conditions and that is 
really the prime requisite. The demand for a stoker comes 
from the’ same source as the demand for other improvements 
on locomotives, i. ¢., increase of capacity. There are large num- 
bers of locomotives now in more or less successful operation on 
which the average fireman can keep up full boiler pressure at the 
beginuing of his run with comparative ease, but often has great 
difficulty in doing so toward the end of the division when he 
becomes physically tired and the fire gets into a bad condition. 
Possibly the tubes begin to leak and other things are to his dis- 
advantage. On such runs as this a reliable stoker will be greatly 
welcomed.* On the monstrous Mallets, however, where it is prac- 
tically impossible for one fireman to handle enough coal to keep 
up a full head of steam for more than an hour or so, the use 
of a stoker is imperative. 

While it is hardly safe to say that the stoker is beyond the ex- 
perimental stage it certainly looks as if it was rapidly develop- 
ing and that probably within the next year the experience will 
be sufficient to prove its entire reliability under ordinary con- 
ditions. 





JOY VALVE GEAR. 





The Joy type of valve gear is and has been for a long time 
the standard type on the Lancashire & Yorkshire Railroad in 
England and is now in operation on over 1,000 locomotives. It 
is also used to a much smaller extent on some other English 
roads and has been tried on the continent. With the exception 
of the Lancashire & Yorkshire it seems that other roads have 
found, after trial, that its disadvantages are sufficient to at least 
not make it as popular as the Stephenson or Walschaert. For 
locomotives with inside cylinders having independent valve gears 
however, it would seem that the Joy gear was particularly adapt- 
able, inasmuch as it requires no connection and obtains no mo- 
tion directly from the crank or axle. It has been adopted by 
Mr. Taylor for use on the inside cylinder of his three-cylinder 
Atlantic type locomotive and is evidently well suited for that 
design. It has also been adopted for use on the engine of the 
White steam automobile, where it is reported to be very suc 
cessful. 

The Joy gear is of the radial type to which the Walschaert 
and Baker-Pilliod designs belong and like them it gives a con- 
stant lead. It gives a very rapid motion to the valve when 
opening and closing and considerable less compression at short 
cut-off than does the link motion. Its greatest disadvantage is 
probably in the opportunity for wear between the block and the 
link and these parts have to be made with great care and with 
ample surface. We give elsewhere in this issue a descriptive 
article of two designs which are now in successful service on 
English locomotives. 





A DIAGRAM OF LOCOMOTIVE CHARACTERISTICS. 





In the October, 1907, issue of this journal, page 380, there was 
presented an article by Lawford H. Fry giving a most interest- 
ing and valuable diagram consisting of a series of characteristic 
curves covering the whole range of operation of a high speed 
balanced compound locomotive, by means of which a most thor- 
ough and accurate investigation could be made of the propor- 
tions of any locomotive of this type. In the November, 1908, 
issue, page 417, a similar series of curves were given for single 
expansion locomotives. By means of these characteristics a 
rapid determination can be made of almost any desired feature 
in connection with the operation of the locomotive under any 
assumed condition. These curves show that the B. D. factor 
(tractive effort multiplied by diameter of drivers divided by total 
heating surface) is proportional to the number of foot-pounds 
of work developed per square foot of heating surface during 
each revolution when the engine is working at full power, and 
in this issue is given another article by Mr. Fry in which is in- 
cluded a diagram for determining this factor with any combina- 











tion of heating surface, cylinder dimensions and boiler pressure. 

This chart, we believe, will be found to be of considerable 
value in developing a new design or in investigating a present 
one and we are arranging to furnish copies of the diagram, 
printed on heavy paper, to any one wishing them, for ten cents a 
copy. 


RAILROAD CLUBS. 





It is pretty generally admitted that the railroad clubs as a rule 
are not accomplishing the results which they should and of which 
they are easily capable. The cause of this condition of affairs 
cannot be laid at the door of any one in particular, nor can it 
be corrected by any one acting alone. The secretaries of most 
clubs are given practically full control of the conduct of affairs 
and are expected to accomplish impossible results unaided. In 
their efforts to keep up the interest and increase the activities 
of the club they find a most decided disinclination of members 
to furnish papers and a most disheartening ignorance of the 
contents of the paper by the few who get up in the meeting to 
discuss it. The latter condition is, however, oftentime not the 
fault of a member wishing to speak, who has received his copy 
of the paper but a day or so before, nor is it the fault of the 
secretary, who at the last moment was thrown down on the 
paper that he had arranged for and had to get something on 
short notice to fill in with. The position of secretary of a rail- 
road club is by no means an easy one and they are deserving 
of all credit for accomplishing as much as they have, although 
it is really, in the final analysis, but a small part of what should 
be gained. If the full benefit possible from the railroad club 
is to be gained by the members and incidentally their employers, 
it will be necessary for every one to do his share. The secre- 
taries can accomplish the result if they are actively backed by 
the members, individually, and only then. 

President Vaughan in his address before the M. M. Associa- 
tion this year suggested that the railroad clubs should perform a 
large part of the detail work which the large association now at- 
tempts to do and finds impossible because of shortness of the time. 
He suggested that the subjects which will come before the as- 
sociation in June be submitted to the different clubs, and that a 
full and general discussion, taking into consideration the local 
conditions in each part of the country, can thus be obtained. 
When the subject is then taken up by the M. M. Association it 
will be possible to rapidly come to a sensible conclusion. Some- 
what of the same idea was expressed about a year ago in these 
columns by L. H. Turner in a letter in which he said: “I have 
had a hobby for some years, but so far have been unsuccessful 
in getting any one to ride it but myself, to the effect that the 
railroad clubs of the United States should appoint a joint com- 
mittee on subjects, and that each club should discuss the same 
subject the same month that the other clubs are handling it; if 
you can get five or six of the best clubs discussing the same sub- 
ject at the same time, with a membership of anywhere from 
four to six thousand, and the members as a class taking an active 
interest, it is safe to assume that there will be very little left of 
the subject which would not be thoroughly threshed out by the 
time the reports were all in, and I believe that were five or six 
of the best clubs to take up any particular subject, that the find- 
ings of the whole would be very valuable to any railroad in- 
terested in that particular subject.” 

It is certainly to be hoped that some action along this line will 
be taken and that it be started as soon as possible. The rail- 
road club secretaries already have an association which would 
seem to be the natural place for a movement of this kind to be 
developed. There are enough subjects coming up for discussion 
at the next June conventions to keep the railroad clubs busy all 
the winter and if the secretaries of the different clubs will get 
together and see that each of them cover as much as possible of 
this list of subjects there is no doubt but what their work will 
be appreciated by the M. M. and M. C. B. Associations as well 
as by their members. The secretaries, however, can’t write the 


papers and do all of the discussing. The members must each 
do his share. 
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MALLET ARTICULATED COMPOUND LOCOMOTIVE 





SouTHERN Paciric CoMPANY. 


(Continued from page 181, May issue.) 

In the former article was given a general description and a 
number of illustrations of this locomotive and of its very inter- 
esting boiler, which includes a feed water heater and re-heater. 
In this section there will be described a few of the more interest- 
ing details and reference should be made to the former article for 
a general description. 

Cylinders—The high pressure cylinders, with their valve cham- 
bers, are cast separately and without a saddle, being supported 
entirely by the frames of the rear group, which have two front 
rails. They are secured by keys in front and are bolted to the 
frame rails both vertically and horizontally through flanges on 
the casting. Since in this design the steam at boiler pressure is 
brought to the top of the valve chamber through an outside pipe 
and the exhaust from the high pressure cylinders is carried for- 
ward on either side by pipes secured to the boiler shell, there aie 
no steam passages leading between the frames. The high pressure 
cylinders are 26 in. in diameter and are not provided with bush- 
ings. The walls are 1% in. thick and the heads are of cast steel. 
Fifteen inch piston valves with inside admission are used, the 
valve chamber bushing being 54 of an inch thick. The admission 























ports are 114 in. wide and the exhaust ports 3 in. in width. The 
exhaust steam is carried through a passage in the steam chest 
\ 
28-9 XO 
CONNECTING HINGE CASTING ATTACHED TO FRONT 


back of the valve chamber to a 6 in. opening in the center at the 
top, to which the pipes leading forward are connected by ball 
joints. The walls of the steam chest are normally 1% in. thick 
and the center of the valve is set 4% in. outside of the center of 
the cylinder. The relief or drifting valves of the Sheedy type 
consist very simply of a 5 in. passage cored in the casting back 
of and between the valve chamber and cylinder, having a con- 
nection at either end to the cylinder steam port. At either 
end of this passage is a valve held open by a spring, which is 
easily compressed and the valve closed when steam is admitted 
to the cylinder. It remains open when the steam is shut off and 
gives a free passage from one end of the cylinder to the other. 
Eight-inch exhaust pipes are carried forward along the boiler 
shell from the H. P. cylinder to the front end of the reheater in 
the smoke box. These pipes are fitted with a slip joint near their 
connection to the cylinder, which will allow for expansion and 
also give a disconnecting joint when the front section of boiler 








with the front group of wheels is to be removed, a joint in the 
boiler shell being provided at the combustion chamber for this 
purpose. 

The low pressure cylinders, 40 in. in diameter, are also cast 
separate and are bolted to a box casting, which is secured to the 
forward end of the frames. They are of the same general design 
as the high pressure and have 15 in. piston valves with inside ad- 
mission. The walls of the cylinder are 1% in. thick at the thin- 
nest part. The ports in the valve bushing are of the same width 
as in the high pressure. The heads are cast steel deeply dished 
and ribbed, as are also the piston heads which have a cast iron 
bull ring forming the bearing surface and seat for the packing 
rings. 

The box casting between the low pressure cylinders is of cast 
steel and massive in design. It has a bearing of 21% in. in 
length and 293% in. in depth on the slab section of the front set 
of frames, to which it is secured by 20 14 in. bolts and held in 
line by a recess 14 in. deep and 834 in. wide in the frames. .The 
cylinders are set into a recess in this casting 2 in. in depth and 
are locked in place by a wedge at the front end and secured by 22 
1¥4 in. bolts. A steam passage is cored in the casting, the con- 
nection from the re-heater being brought to it by a flexible pipe 
which will be mentioned leter, connecting on the back face at 
about the center line. From this point a 9 in. diameter passage 
is carried forward and dividing at the center line of the cylinder 
emerges at the top on either side and is continued by a short 











elbow pipe with ground joints to the steam passage of the low 
pressure valve chamber. A massive cast steel bumper plate is 
secured ahead of this box: casting, the connection being similar 
to that at the frames. 

The exhaust from these cylinders is discharged into 2 double 
return pipe or tee connecting on the front side of each cylinder 
just inside of the valve chest and joined on the center line to a 
short pipe having a full ball joint on the forward end, a slip joint 
in the center and a flexible ground joint at its connection to the 
smoke box and exhaust pipe. The slip joint in this pipe is held 
tight by means of snap rings and leakage grooves. The ball 
joint in the forward end is the same type as those on the steam 

type, shown in one of the illustrations. 

rhe flexible joint at the smoke box is 

yo eS < of the ball and socket type and is held 
wo io its seat by a coil spring. 

1 The design of the steam pipes for 

" conveying the steam from the re-heater 

to the steam passage in the box casting, 

is clearly shown in the illustration. It 

has a full ball joint at either end and 
hak a slip joint in the center, the latter be- 
=e ing packed with hemp packing. 

The valve gear is of the Walschaert 
type, being arranged so that one gear 
will balance the other, 4. ¢., for go- 
ahead motion the radius bar is down 

FRAMES. on the forward valve gear and at the 


top of the link for the rear gear. The 
general arrangement of the valve gear is shown in the illustra- 
tion on page 182 (May issue). 

Articulated Connection—The connection between the two 
groups of wheels is made by one bar, which is hinged on a 7 in. 
pin located between the high pressure cylinders, 57 in. back of 
the center of the rear axle of the front group of wheels and 55 
in. ahead of the front axle of the rear group. The steel castings 
forming the hinged joint are shown in the illustrations. The 
one attached to the front group of frames is most substantial 
and has a bearing of 46 in. in length on the top rail and 13% in. 
on the bottom rail, to which it is secured by 13% in. bolts. It is 
cored out and made as light as consistent with the desired 
strength and stiffness. The connection to the rear set of 
frames is made by a saddle casting riveted to the boiler sheli 
and bolted to the top rails of the frames between the high pres- 
sure cylinders. Below this and forming the lower bearing for 
the pin is a frame cross tie secured to the bottom frame rails, 
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The pin is inserted from below and is held in position by a plate 
below it setting into a recess in the bottom casting. The design 
of this is clearly shown in the illustration. 

Frames.—The frames are of the usual bar type 5 in. in width 
and 6 in. deep over the pedestal, except the front pedestal of each 
group, which is 6% in. in depth and the rear pedestal of the for- 
ward group which has the same dimensions. The pedestal binders 
are of the usual type held in place by bolts passing through the 
bottom rail. The front frames terminate in a slab section, which 
is secured to the box casting as mentioned above. The rear 
group of frames terminate in a 214 x 10% in. slab section, which 
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issue, is used. This gear is very similar to that used in marine 
practice and is operated by compressed air. It is self-locking and 
has proven to be most satisfactory in practice. From the reverse 
shaft on the rear engine the connection to the front reverse shaft 
is carried forward in the center of the locomotive, just above the 
frames, each shaft having a downwardly extending arm in the 
center. In order to prevent any derangement of the front valve 
adjustment when the locomotive is on a curve, a universal joint 
and bearing is provided in the reach rod where it passes through 
the high pressure saddle. This, as can be seen in the illustration, 
will permit free movement in both directions without any change 
in the length of the rod, and 
hence without movement to 
the front reversing shaft, when 
the forward group of wheels 
is swung out of line. 
: ; The stack is provided with a 
ON, 3 smoke deflector, arranged as 
: re the accompanying illustration 
" x shows. This is provided for 
: use in tunnels in order to pre- 
vent the smoke from the stack 
ae mushrooming against the top 
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FLEXIBLE STEAM CONNECTION TO LOW PRESSURE CYLINDERS. 


forms a trailer truck frame, but is integral with the main frames. 
The frames on one of these locomotives were made of vanadium 
steel to the same dimensions as those shown in the illustrations. 

Centering Device.—The weight coming on the front group of 
wheels is transferred to them at two points, one being located 
under the center of the combustion chamber 87 in. ahead of the 
center of the fulcrum pin and the other 61 in. in front of this or 
148 in. ahead of the articulated connection. Both of these sup- 
ports are, of course, of the sliding type, permitting the front 
group of wheels to move horizontally in relation to the boiler. 
The support at the combustion chamber consists of a cast steel 
saddle bolted to the shell and a steel box casting secured on top 
of the frame. Between these is a renewable cast iron bearing 
plate. The forward support is of the same general type, its sad- 
dle, however, being riveted to the boiler shell and it contains a 
spring centering device to bring the front group of wheels into 
alignment after passing through a curve. This arrangement is 
practically the same as was applied by these builders to the Great 
Northern locomotives of this type. The frame cross tie or bot- 
tom bearing is extended out on either side and carries two 
brackets at its outer end. These brackets carry a 1% in. rod 
which passes through cored passages in the saddle casting and 
has four large washers, the inner two being secured to the rod 
and the outer two being free to move inward but prevented from 
outward movement. These outer washers take a bearing on the 
inside of the outer walls of the saddle casting. Between the two 
washers is a heavy coiled spring put in under slight tension. The 
operation of the device is as follows: When the front frames 
move sidewise relative to the boiler in taking a curve, they carry 
with them the rod and the spring on the inside of the curve is 
compressed, the outer washer bearing against the saddle wall and 
remaining stationary while the rod slips through it and the 
washer on the opposite end of the spring secured to the rod 
compresses the spring. The spring on the other side is simply 
carried inward between its washers without compression. 

The extension of this frame cross tie is also used to support 
the ends of the longitudinal casting which extends outside the 
wheels between it and the guide yoke and carries the reverse 
shaft and link bearings. 

Side pieces lipping over the saddle and secured to the frame 
casting prevent the frames from falling away from the boiler in 
case of derailment. 

Reversing Gear.—As mentioned above, the two sets of valve 
gear are opposed for balancing each other, but even under these 
conditions the weight is too great to be handled conveniently by 
the ordinary reversing lever and the Raggonet power reversing 
gear, which was fully described on page 260 of the July, 1908, 






of the tunnel and immediately 
coming down, thus cutting off 
the engineer’s view. This de- 
flector throws the smoke horizontally both ways and it is found 
that it will cling to the top of the tunnel and give the engineer 
a comparatively clear sight ahead. 


ADVANTAGES OF BRIQUETTED OVFR RAW COAL. 








In general the following advantages may be claimed for bri 
quets made from bituminous coal over the same coal not bri- 
quetted : 

Comparative absence of smoke. 

Uniformity of size and quality. 

Less loss of fuel in ash. 

Increased furnace and boiler efficiency. 

Reduced consumption of fuel per ton-mile. 

More fuel can be burned per square foot of heating surface, 
hence greater capacity. 
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SMOKESTACK AND DEFLECTOR—S, P. MALLET. 


Less slack in handling fuel. 

Less clinker and cinders. 

Longer life of grates. 

Fires can be kept up for longer periods without cleaning. 

Less cleaning of tubes. 

Less labor in firing, hence greater efficiency of fireman. 

Less draft needed. 

More uniform steam pressure. 

Steam pressure can be increased more rapidly. 

No liability to spontaneous combustion. 

Availability for storage without deterioration—C. T. Mal- 
colmson before The International Ry. Fuel Assn. 
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AIR'OPERATED DROP DOORS ON SUMMERS’ ORE CARS 

As stated in the August issue, page 338, in connection with the 
account of the results that the Summers’ ore cars are giving in 
service on the Duluth & Iron Range Railroad, a part of these 
cars have been equipped with a device for operating the drop 
doors by air. Although the Summers’ cars, when the doors are 
operated by hand, may be unloaded in very much less time and 
with fewer laborers than required for either the special ore cars 
or the ordinary type hopper car, the cars with the Summers’ 
air operated doors may be unloaded in a fraction of the time 
required for those operated by hand. 

The Duluth, Missabe & Northern Railway Company recently 
borrowed a couple of Summers’ cars from the lot of 800 fur- 
nished by the Summers Steel Car Company to the Duluth & 
Jron Range Railroad, in order to make some comparative tests 
of unloading a number of special ore cars. The results of these 
tests are shown in the following table. It will be seen that the 











: | Weight of | | 
Light | : | Per Cent. 
umber of Cars Ore in } 
N Ca Weight |y one Tons| Pay Load | 
| 

oe Fe: ee eee 32,400 | 40-1,400 | 73.74 
oe 2 SE ee eres 32,200 | 38-2,140 73.54 
Summers, Hand Operated 9,985............... 31,000 | 38- 880 73.50 
Summers, Air Operated, 10,384................. 31,300 | 38- 780 73.29 
RR EE ERS EA eee ee 32,000 37-1,920 72.60 
Ce Fae Wag A a adn cahiteh ddinkesipaiauetalcesia 31,000 39- 440 73.90 


doors by air is shown on the drawing. The cylinder with the 
extended piston rod is bolted underneath the car at the side. 
The piston rod and the chain form a continuous belt over the 
sheaves at the outer end of the shafts which operate the cranks 
connected to the door chains. When the cranks are on the dead 
center at the upper end of the stroke, as shown, the doors are 
in a closed position. When in this position a lock, which slides 
against the rim of the sheave at the outer end of the operating 
shaft, engages a notch, thus locking the door closed. This lock 
is automatically operated by a spiral spring at the other end of 
the lock shaft. 

To open the doors the lock shaft is given a quarter of a turn, 
thus unlocking the sheave; the four-way valve which controls 
the air supply to the cylinder is then operated, causing the cranks 
to move in the direction indicated by the arrows on the draw- 
ing. Both the four-way valve and the lock-shaft may be op- 
erated from either side of the car. The valve is returned to 
its central or closed position by a spring in a case at the oppo- 


- | Number Men Working on Car 
Time 


nem Total 
gy ty Commence; Blame Time so as : Cleaners 
Opening | to Open Closed Consumed Winding Punching “a : 
Doors Min. Sec. Doors Ore Bumpers 
! 
23.33 4: 18-50 | 4: 21-41 2-51 2 4 2 
20.85 4: 16-15 4: 18-29 2-14 2 4 2 
44.90 4: 10-51 | 4: 12-15 1-24 1 0 0 
44.90 4: 03-00 | 4: 03-14 0-14 1 0 
35.50 4: 06-42 | 4: 10-00 3-18 2 0 2 
43.00 4: 12-37 4: 15-51 3-14 2 2 











Nore.—D. M. & N., 11,591, had original doors re-arranged at Proctor. D. M. & N., 8,930, had standard style of doors used on steel cars. Weather: Fair. 


Summers’ cars required only one man for unloading as against 
four and eight on the other cars; also that the total time re- 
quired for unloading was very much less, especially on the car 
equipped with the air operated doors, the performance of which 
was remarkable. 

The general arrangement of the mechanism for operating the 
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site end of the shaft, as shown. When the doors are wide open 
the cranks to which the door chains are attached are on the 
dead centers in the lower position. When the doors are closed 
there is a stop for the crank at the left just beyond the dead 
center, as shown. This device, which is patented, is simple and 
effective and should not easily get out of order. 
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GENERAL ARRANGEMENT OF MECHANISM FOR OPERATING DROP DOORS BY 





AIR ON SUMMERS’ CARS. 
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GOOD PLANER RECORDS. 

Splendid work is being done at the Toronto shops of the Grand 
Trunk Railway on some frog and switch planers, built by The 
John Bertram & Sons Co., Ltd., Dundas, Ontario. These planers 
are identical with the Niles-Bement-Pond planers, specially de- 
signed for this class of work. 


An important feature in connection with the work on these. 


machines is the fixtures for setting and holding the rails rigidly. 
These were designed by the foreman of the shop, Mr. Garden. 
The frog planer has a table 16 ft. long and in nine hours fin- 





THE SLIPPING POINT OF ROLLED BOILER TUBE 
JOINTS.* 





When a boiler tube has started from its original seat the fit 
may be no longer continuous at all points and a leak may result, 
although the ultimate holding power of the tube may not be im- 
paired. A small movement of the tube under stress is then the 
preliminary to a possible leak and it becomes of interest to know 
at what stress this slipping begins. A knowledge of the slipping 
point of a tube in its relation to the ultimate holding power is 
somewhat analogous to a knowledge of the elastic limit of mate- 








FROG PLANER AT THE TORONTO 


ished 32 frog points, removing 576 lbs. of metal. A view of 
part of this machine is shown in the illustration. The switch 
planer, with a table 23 ft. long, finished six pairs of too-lb. rails 
in ten hours, removing 1,140 lbs. of material. 

It should be understood that these are not “break-neck” rec- 
ords with men clustered around the machine and every one 
keyed to the highest pitch, but are tests of what the machine is 
capable of doing under ordinary service conditions. Both of the 
machines are belt driven, but are arranged so that they may be 
changed to a motor drive in the future. The following data 
gives the time required for some of the different operations on 
80-Ib. rails, the men working on piece work. This is the time 
required for the average performance and is quite close to what 
was accomplished in the above mentioned tests. Cutting the 
side of the head on one rail required 15 strokes varying in length 
from short ones up to about 8 ft. The other rail was consider- 
ably harder and took 13 additional short strokes, the total time 
required being 12 minutes. Twelve strokes were required for 
planing the top of the rail, requiring seven minutes. Cutting off 
the flange, running back 11 or 12 ft., and cutting down to the 
web at the point required seven minutes. 


“PENNSYLVANIA SpectAL.”—The Pennsylvania Railroad’s eigh- 
teen-hour train between New York and Chicago has just com- 
pleted a continuous record of four years’ service. From June 
12, 1905, when the train was started, to June 12, 1900, a total of 
2,922 trips were made—1,461 in each direction—and upon 2,483, 
or 85 per cent. of these trips, the train was on time or within 
five minutes of its schedule at destination. The actual running 
time from Jersey City to Chicago is 17 hours and 41 minutes. 
The scheduled time is 57.2 miles per hour, or 1,061 minutes to 
cover 912 miles. 





SHOPS—GRAND TRUNK RAILWAY. 


rials in relation to their ultimate strength, in that working 
stresses should be kept withifi‘the smaller values. 

The analogy is further warranted by the appearance of the 
load-slip diagram from such a joint, which has a general resem- 
blance to stress-deformation diagrams of tension tests of steel. 

Figure 1 is a typical diagram of the action of a 3-in. twelve- 
gage, Shelby cold drawn tube expanded into a straight machined 
hole in a I-in. plate, the tube ‘end projecting 14 in. and not flared 
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FIG. I. 


The figures to the left give the total force applied to pull the 
tube from its seat; the figures below, the total slip or movement 
of the tube through the hole. The curve shows the relation be- 
tween the load applied and the corresponding slip 
The tube in this joint began to move at 9,000 Ibs. and shows a 
* Abstract of a_paper by Prof. O. P. Hood and Prof. G. L. Christensen 


resented at the December meeting of the American Society of Mechanical 
ngineers. 
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decided slip at 12,000 lbs, reaching an ultimate holding strength 
of 18,000 lbs. 

There is a considerable probability that this joint would leak 
after the tube had slipped and be condemned because of its leaki- 
ness. This slip occurs at 50 per cent. of the ultimate holding 
strength of the joint and at 29 per cent. of the elastic limit of the 
material in the tube. 

There is then a considerable field for improvement in which to 
raise the slipping point to a higher per cent. of the ultimate 
stength of the joint or of the elastic limit of the tube. The usual 
design seems sufficient for most cases, but where high pressures 
are used or where the stresses due to temperature variations are 
large, a joint with a higher initial slipping point seems necessary. 

In many boiler designs a certain few of the tubes seem to be 
more highly stressed in service than others and for such designs 
a joint of high initial slip would be an advantage. As an illus- 
tration, a 3-in. tube under 225 Ib. boiler pressure would be urged 
ftom its seat by a force of about 1,600 Ibs. due to pressure alone. 
In many tests the initial slip comes at about 6,000 Ibs. This 
gives a factor of safety of 3.75 within the slipping point to take 
care of the unknown temperature stresses. If the design calls 
on the tube to act as a stay and support the pressure of but 16 
sq. in. this factor of safety within the slipping point is reduced to 
about 1.7. 

In attempting to strengthen the usual joint it might appear that 
harder rolling of the tube would raise this slipping point, but ex- 
periment does not show this. Harder rolling within certain limits 
will raise the ultimate holding power but has little effect on the 
initial slip. 

The recommendation to flare the projecting end of the tube 
has high authority and is of value, but while this raises the ulti- 
mate holding power it does not alter the original slipping point. 
It seems evident that this flared portion would have to be moved 
into the hole before its metal could come into play and this initial 
movement might be the cause of leakage. 

If the holes into which the tubes are rolled are tapered 1-10 in. 
in diameter per inch in thickness of the plate the first slipping 
point is hardly affected, but the joint is more rigid after a slip 
of 1-100 in. and the ultimate strength is increased. In Figure 2 
curves 12 and 35 represent the results from straight holes; while 
curves 6 and 38 are typical of those having tapered holes. These 
curves show the slipping points as agreeing in general, but those 
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FIG, 2. 


from tapered holes rise more rapidly and are thus more rigid. 

During the progress of these experiments a form seemed 
wanted, to put the rolled metal under an initial stress in the di- 
rection of the axis of the tube, thus reinforcing the frictional 
resistance to the first slip. A tapered hole in the sheet was there- 
fore given a reverse taper also, so that its smallest diameter was 
% in. from the tube side of the sheet. 


This amounted to a slight chamfering of the inner side of the 
tube sheet. Rolling the tube against the two tapers would develop 
such stresses along the tube as should help to resist movement. 
In Figure 4 numbers 36, 44, 26, 25, 38 and 37 had double taper. 
Compared with the straight holes the general effect was to lower 
the slipping point somewhat but increase the rigidity. 

A study of the several tests made shows that in the usual ma- 
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FIG. 4. 


chined joint the resistance to the first slipping comes from fric- 
tion only. The friction is dependent on the normal pressure of 
the expanded tube against the sheet and this will be a maximum 
when the rolled metal of the tube is stressed to its elastic limit. 
The rolling of the metal elevates the elastic limit, but it takes a 
small amount of rolling to reach this maximum value. Further 
rolling reduces the thickness of the metal in play as fast as the 
elastic limit is exalted. 

Assuming the elastic limit of the rolled metal at from 30,000 to 
40,000 Ibs., the observed slipping point shows that the coefficient 
of friction must have been 35 to 26 per cent. The total friction 
per square inch of tube bearing area seems to be about 750 Ibs. 
in tube plates 54 and 1 inch thick. It was observed that in straight 
and tapered holes: wherever a high final strength was attained the 
metal of the tube was in some way abraded. Sometimes the 
sharp edge of the tube plate would shear a small ring from the 
metal of the tube and in other cases patches of the metal had 
apparently seized and sheared. Computing the probable frictional 
resistance of these joints and adding the resistance of the sheared 
area shown on the tube gave a result agreeing closely with the 
observed ultimate strength of the joint as tested. 

Most of these joints also showed a relatively high slipping 
point, suggesting the necessity of providing shearing resistance in 
addition to frictional resistance in order to obtain a high resist- 
ance to initial slip. Several forms were therefore made which 
provided square shoulders in the tube sheet for the tube to be 
rolled against, with the object of making these several edges 
abrade the tube when it started to move This serrating of the 
holes amounts to but little more than a “rough cut” in machining 
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FIG. 3. 


Figure 3 gives the significant results obtained in several series 
of tests and Figure 4 shows them graphically up to the slipping 
point. 

To discover how much roughening was desirable a series of 
tests were made with straight holes, in which a shallow square 
thread was cut with a pitch of ten threads to the inch and from 
0.005 to 0.020 in. deep. The tube ends were not flared. No. 45, 
46, 47, 48 show the results from these serrated holes, in which it 
appears that the slipping point may be very greatly elevated by 
this means. 

With serrations 0.005 in. deep the surface is barely roughened 
and the slipping occurs at 10,000 lbs. This is increased succes- 
sively to 16,000, 22,000 and 45,000 Ibs. by increasing the depth of 
the grooves to 0.007, 0.010, and 0.015 in., respectively. The elastic 
limit of the tube is reached in tension at about 34,000 Ibs. and 
this load was exceeded by a number of the tubes before there 
was any slip. 

In test 41 the hole in the tube sheet was serrated by rolling 
with an ordinary flue expander, the rolls of which wete grooved 
0.607 deep and 10 grooves to the inch. This method of serrating 
is easy and can be recommended where tubes are giving trouble 
from slipping and are required to carry an unusual load. 

This tube has the slipping point raised to three or four times 
the usual value. It appears that with serrations about 0.015 inches 
deep giving an abutting area of about 1.4 sq. in. in a seat one 
inch wide that the maximum strength is reached as shown in 
tube 47. 

SUMMARY. 
a The slipping point of a 3-in. twelve-gage Shelby cold 
drawn tube rolled into a straight smooth machined hole 


in a I-in. sheet occurs with a pull of about 7,000 Ibs. 

b Various degrees of rolling do not greatly affect the point 
of initial slip. 

c The frictional resistance of such tubes is about 750 Ibs. 
per square inch of tube-bearing area in sheets 54 inch 
and 1 inch thick. 

d For a higher resistance to initial slip other resistance than 
friction must be depended upon 

e Serrating the tube seat in a straight machined hole by roll- 
ing or cutting square edged grooves about 0.01 in. deep 
and ten pitch will raise the slipping point to three or 
four times that in a smooth hole. 

f It is possible to make a rolled joint that will offer a resist- 
ance beyond the elastic limit of the tube and remain 
tight. 








CENTRAL Ramtway Cius.—The next regular meeting will be 
held at Buffalo on Friday, September 10. The annual fall out- 
ing will be held at this time, the boat leaving the foot of Main 
street at 10 A. M., the trip being down the north channel of the 
Niagara River, around Grand Island and thence to Electric 
Beach on the American side, where a fish and chicken dinner 
will be served. There will be music and refreshments on board. 
Tickets for the dinner will be 50 cents for members and $1.00 
for guests. The evening meeting will be held at the Hotel 
Iroquois at eight o’clock, the paper being an illustrated lecture 
on “The Safe Transportation of Explosives and Other Danger- 
ous Articles” by Col. B. W. Dunn. 





During 1908 the New York street cars killed 444 persons and 
injured 35,060 others. 
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WOOD’S FIREBOX AND TUBE PLATES FOR HEAVY Rarroap Y. M. C. A—We believe that the Railroad Y. M. 
CONSOLIDATION LOCOMOTIVE. C. A. has been and is doing a very necessary work for the so- 





Cuicaco, Burtincton & Quincy RaILRoap. 


The accompanying illustrations show the details of the fire- 
box and tube plates which are being applied to the boiler of 
a heavy consolidation locomotive on the Chicago, Burlington 
and Quincy Railroad by the William H. Wood Locomotive Fire- 
box and Tube Plate Company, of Media, Pa. 

This locomotive is known as Class D4, and was fully de- 
scribed on page 48 of the February, 1903, issue of this journal. 
It has 22x28-inch cylinders, 57-inch drivers, and 210 pounds 





cial, mental and physical improvement of our employees, and 
because of this opinion the Grand Trunk Railway Company has 
contributed to December 31, 1907, the sum of $72,758 toward 
the construction, enlargement and improvement of the fourteen 
associations located at division points on our system of rail- 
ways. The company is also contributing a large sum per annum 
towards the expenses of operating and maintaining these asso- 
ciations, with the belief that the indirect benefit in a financial 
way is in excess of the amount expended, because of the better 
condition of our men, both mentally and physically, to perform 
their duties in connection with the operation of our trains, the 
maintenance of our road and the service generally—Chas. M. 
Hays, Second Vice-President and General Manager. 
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WOOD'S FLEXIBLE FIREROX AND TUBE PLATES APPLIED TO C. B. & Q. LOCOMOTI\ 


The 
weight is 202,600 pounds, of which 179,200 pounds is on drivers. 


steam pressure giving a tractive effort of 42,500 pounds. 

The firebox is of the flexible type, permitting longitudinal ex- 
pansion of the side and crewn sheets to be taken up by the cor 
rugations between the staybolts, in addition to flexible tube plates, 
front and back, which take care of the expansion of the tubes 
as well as the firebox plates, and prevent the concentrating of 
the expansion stresses at any one point, which, no doubt, in the 
ordinary boiler, is responsible for much of the trouble with 


leaky tubes and stays and cracked side sheets. 


First 3 Rows of Expansion Stay 





Hicu Speep Twist Dritts.—The cutting angles and clearances 
of high speed twist drills are most important features. Should 
the points of a drill be unevenly ground (and it does not break in 
work), it will be found to bore an eccentric hole, one lip having 
done all the duty. The lips must be of equal length and at the 
same angle. The angle of the cutting point should be 59 degrees 
for steel, but for cast iron it may be much more pointed. At 
Clyde Works an angle of 45 degrees has been adopted for ex- 
perimental work on cast iron—Fred M. Osborn before the Leeds 
Assn. of Engineers. 
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DETAILS OF CORRUGATIONS AND CONNECTIONS—WOOD’S BOILER. 
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TWENTY-INCH HEAVY 


HEAVY DUTY ENGINE LATHES. 


Tue R. K. LeBtonpn MacuHINeE Toot Co.* 


A given number of cubic inches of metal removed per minute 
is the basis of a design of a new line of heavy duty engine 
lathes, which have recently been perfected by the R. K. LeBlond 
Machine Tool Co. The lathe shown in the illustration is the 20- 
inch size, and is capable of taking a cut 14-inch deep with 1/,-inch 
feed at the rate of 65 feet per minute on a piece of 50-point spin- 
dle steel, which gives it a capacity of removing 32 cubic inches of 
this very tough material per minute. In addition to the 20-inch 
size the same machine is also made in 16, 24 and 30-inch sizes. 

Although there are a large number of new ideas presented in 
the construction of this lathe there is nothing which might be 
called a radical departure from previous practice, and it has been 
the aim of the manufacturers to produce a tool without compli- 
cations, easy to manipulate, of great rigidity and capable of trans- 
mitting a large amount of power. 

Considering some of the details separately, the head stock is of 
the drop-braced pattern, of great rigidity and is securely fastened 
to the bed with bolts of large diameter. A three-step cone used 
in connection with friction back gears and a two-speed counter- 
shaft, which gives 18 changes of spindle speed covering a care- 
fully selcted range. 

The hollow spindle, which is made of high carbon hammered 
steel, has hardened and ground front and rear journals. These 
journals are carried in special cast-iron boxes, carefully scraped to 
a bearing. This type of bearing does not require intricate oiling 
devices with continual attention from the operator, but the lubri- 
cation is, nevertheless, well taken care of. The bearing pedestals 
are cored out to form large oil chambers, filled from the front of 
the lathe, from which the oil is fed to the bearings by means of 
felt pads. * This construction precludes all possibility of grit en- 
tering the bearing and reduces the attention required to a weekly 
filling of the oil receptacles. 

The tail stock slides on a V of the usual proportions on the 
rear way, and on a flat surface in front. The carriage travels 
on a flat surface on the back and is held down at that point by a 
flat gib. The front of the carriage slides on a guide, however, 
of different shape than that usually found on engine lathes. This 
guide, or V, as is shown in one of the illustrations, is machined 
at an angle of 15 degrees on the front side and 70 degrees back 
angle. It is well known vhat the force exerted downward on the 


* Cincinnati, Ohio. 


DUTY ENGINE LATHE. 


carriage of an engine lathe is many times the outward pressure, 
and in designing this bed the wearing surfaces have been propor- 
tioned accordingly. 

The bed, in addition to having an unusually deep section, is re- 
inforced and braced by a transverse rib of I-beam section, di- 
rectly under the front bearing; this extends up to the extreme 
top of the bed. In addition the metal around the holding-down 
bolts has been reinforced to about three times the thickness usu- 
ally found at this point. 

The carriage is extremely rigid and is carefully scraped to a 
bearing for its entire length on the bed. It is held in perfect 
alignment by taper gibs on either end bearing on a scraped sur- 
face at the front af the bed, which, together with the 7o-degree 
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TOP VIEW OF APRON, 


back angle on the V, overcomes any tendency to climb the ways 
when engaged on heavy work. These gibs are tongued in posi- 
tion on the carriage and they, together with the form of V, form 
a construction that automatically compensates for wear and 
makes it unnecessary to give any attention to the adjustment of 
the gibs. Carefully designed wipers are provided, fitted with felt 
pads, which in addition to wiping off any grit also automatically 
oil the sliding surfaces. 

The spindle, as will be seen, is set back some distance from the 
center of the shears, which not only gives an increased swing 
over the carriage, but at the same time permits the machine to 
be used at full swing without the tool overhanging the bed. This 
gives great rigidity on work of large diameters. 

The apron is a one-piece box section casting, with all gears 
and studs supported at either end. The top view clearly shows 
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VIEW 


SHOWING OFFSET OF SPINDLE AND SHAPE OF GUIDES. 


The 


tongue is accurately fitted tc the carriage and the apron is rigidly 


ihe wide bearing by which it is attached to the carriage. 
held in position by four bolts of large diameter. This single box 
section form of apron does away with the necessity of an auxii 
lary support at the lower end and overcomes the difhculty of 
uneven wear between such lower slides and the V on the top of 
the bed. 

The longitudinal and cross feeds are operated by a single fric 
tion, which, in addition to being of large diameter, is so placed 
in regard to the gearing, that it has but a slight duty to perform. 
The feeds are engaged in the apron by an in and out movement 
of the knob the front. This moving member has 
central position, which disconnects all the gearing when a lathe 
is used for screw cutting. 


shown on 


The apron is further provided with a 
device which makes it impossible to engage the feed rod and lea‘ 
screw at the same time. 

The tail stock is of massive design with bearing of ample 
length on the bed and rigidly clamped by two clamping bolts of 
The 


spindle barrel is designed in such manner to give the maximum 


large diameter, centrally located between the shears. tail 


length of bearing and long‘travel. Suitable screws are provided 
for setting over for taper work, the base being graduated so that 
this setting can be easily accomplished. . 

The quick change gear box supplied with these lathes is said 
to be the only device of this kind on the market in which the 
entire mechanism is contained in one unit. Nine changes of 
speed are obtained by means of a cone of gears and the tumbler. 
It will be seen that this tumbler gear is supported on a larg: 
cylindrical bearing and is securely locked in position by the 
plunger in the change handle. This construction has been used 
on the lathes manufactured by this company for some time. The 
nine changes mentioned above are quadrupled by the addition of 
the sliding gear transmissicn, which is well illustrated in one of 
the cuts. This, construction permits the use of a direct reading 
index plate, from which the operator can read the position of 


the levers instantly. The 36 changes of threads, ranging from 2 


to 30, are all made while the lathe is running under the heaviest 








cut. The gears in this box, as well as all other feed gears, are 
made from drop-forged steel. The feed rod is driven by the 
same mechanism, suitable gears connecting it with the lead screw, 
giving a feed range from 8 to 120. 

The feed box is connected to the spindle by means of gears, 
the intermediate one of which is mounted on a quadrant, which 
permits the use of special or compound gearing at this point to 
cut special threads or metric threads with the U. S. S. standard 
lead screw or vice versa. 


THE TENDENCY OF LOCOMOTIVE BOILER DESIGN 
IN EUROPE. 





The conclusions of subject VI, sections A and C, on the ques- 
tion of improvements in locomotive boilers covering Belgium, 
Spain, France, Italy and Portugal, and printed in the bulletin of 
the International Railway Congress, are as follows: 

Section A— 

The actual tendencies as regard the construction of fire-tube 
boilers are: The retention of copper fire-boxes; the use of stays 
in the fire-boxes; the introduction of rocking grates; the adop- 
tion of steel tubes, except where the water is bad; a fall in the 
favor with which ribbed tubes have been regarded during the last 
ten years or so; the application of means for reducing leakage 
at the tubes and damage to the tube-plates without any definitely 
successful results having yet been obtained in this direction. 

Section C— 

The principal damage to boilers due to: Cracks in the fire-box 
tube-plate, in the bends and in between the tubes; the wear of 
the lower part of the fire-box plates around the heads of the 
stays; cracks and grooves in the front and back plates of the 
fire-box and in the tube-plate of the smoke-box; pitting and gen- 
eral surface corrosion in the lower part of the barrel and along 
the seams. 

Water of bad quality accelerates the production of these de- 
fects. 

Consequently, the purification of feed water of medium qual- 
ity is to be recommended; it becomes indispensable when the 














QUICK CHANGE GEAR BOX. 

water contains a large proportion of alkaline earth salts. But in 
order to prevent priming, the purified water should contain as 
little sodium salts as possible. 

The use of disincrustants is also to be recommended, although 
they do not do away with the formation of scale and are only 
a palliative. 

Washing out the boilers with hot water and blowing off under 
pressure help to keep the boilers in good condition. 


OrGANIZATION.—Organization presupposes an organizer. 
him, then, depends success. 


Upon 
The call is for industrial leaders 
able to see broadly over the needs of a business, to subdivide 
and plan its work into departments, to understand men and 
study their personalities, to train them and to select the right 
man specialized and qualified for each place—Prof. H. Wade 
Hibbard before the St. Louis Railway Club. 
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PACIFIC TYPE LOCOMOTIVE—CHICAGO, BURLINGTON AND QUINCY RAILROAD. 


PACIFIC TYPE LOCOMOTIVE. 
Cuicaco, Burtincton & Quincy RAILROAD. 

About three years ago the Chicago, Burlington & Quincy Rail- 
road received thirty large Pacific type locomotives from the Bald- 
win Locomotive Works, which were illustrated and described on 
page 300 of the August, 1906, issue of this journal. These en- 
gines were built to specifications furnished by the railroad com- 
pany and were a direct development from the Prairie type loco- 
motive which has been in most successful use on that road for 
a number of years. The satisfactory performance of the new 
type is evidenced by the fact that the same builder has recently 
delivered an order of 25 more of practically the same weight 
and size. The chief changes made in the new design are in the 
use of the Walschaert valve gear in place of the Stephenson 
and in minor boiler alterations. 

Since the same cylinder pattern was used as on the former 
order with Stephenson valve gear, which locates the 12 in. piston 














number of flues has been reduced by ten to 293, the same diame- 
ter and length, however, being maintained. This reduces the 
tota! heating surface slightly, but not sufficient to affect the 
ratios materially. The grate area and size of firebox remains the 
same as before. The crown sheet has four rows of expansion 
links at the front end and ihe throat sheet completely encircles 
the barrel, being flanged out of a single plate. The safety 
valves and whistle are mounted on an auxiliary dome just ahead 
of the firebox. The smoke box has a short extension and is 
fitted with a spark hopper and low single exhaust nozzle. 

The design of the frames is shown in the illustration. They 
are of cast steel, the front rail of the main frame extending to 
the front of the cylinders only. The cast steel bumper plate is 
braced by supplementary lower frames set at 23 in. centers, be 
ing secured below the cylinders and extending to the bumper 
beams. The rear frames, as has been the practice of this com- 
pany from the beginning, are placed outside the trailer wheels 
and are connected to the main frames by a substantial steel cast 
ing. The trailer wheels are allowed a limited amount of side 
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BOILER OF BURLINGTON LOCOMOTIVE. * 


valve inside the cylinder and between the top and bottom frame 
rails, it was necessary to incorporate a rocker in the valve gear. 
One of the illustrations shows the design of this rocker, which 
is made of cast steel in webbed section of unusual rigid and 
strong design. It is swung from a steel shaft carried by bearings 
secured to the guide yoke and resting on top of the frame. The 
inner arm is slightly longer than the outer and connects to the 
valve stem by a link. This arrangement makes an admirable 
support for the weight of the gear and eliminates all possibility 
of the valve rod getting out of line because of the weight carried 
by it. The valve gear links are carried outside of the front driv- 
ing wheel, being supported by longitudinal bearers connecting 
the guide yoke with the frame cross-tie between the first and 
second drivers, this being the same general arrangement that is 
commonly used on Pacific type locomotives. 

The boiler, while very similar and of practically the same size 
as was used before, contains a novelty in the shape of a side 
water leg, which is 4 in. wide at the mud ring at the back end 
of the firebox and 6 in. wide at the forward end of the firebox, 
the mud ring being tapered, as is shown in the illustration. The 
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play and the boxes are braced transversely by tie rods. The load 
is transferred to the box through cast iron plates having in- 
clined sliding surfaces. 

The general dimensions, weights and ratios of these locomo- 
tives are as follows: 


GENERAL DATA. 


ce OE LL ET EE CE CR eT eee ear er Cir re ee 4 ft. 8% in 
NE rae achi ano Gis air wee Ce aT FeO haw GE a en Passenge! 
ee, Le Ce CELE TPT ee Sy ee ee eee ee Bit. Coal 
So er re re Teer ere: ll 
NE Ail INI ONO granny ou nbc bicgs de mw Se ORS RS Ss CRICK OM 234,900 Ibs. 
ce Ir eer Tee eer rT ee yorenees 160,150 Ibs. 
Se A NN MONE oi occu ceane eens sas baneecwckesshadee 37,400 lbs 
ee it ONIN ss nds Cove wi seenawkébed oa sivevex buds 37,350 Ibs 
Weight of engine and tender in working order.............+.. 390,000 Ibs. 
CNR a as mi o% veal 0'sna's OAL ERAN EERO OSE EDEN 12 ft. 10 in. 


Wheel base, total 
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Wrenn Wane, GUO GD CONNIE sc ce cc cccecccecutccevédecnéeue 64 ft. 3% in. CE cdbntdaddecadadocdcvdaccacacdedscdagasanwawaeteaes 21 ft. 
RATIOS. Heating surface, tubes............ 2. -eeece ec eesceccceeeecees 3,610 sq. ft. 
Weight on drivers -+ tractive effort. ........ccccccccccccccccccccccces 5.17 Heating surface, firebox........ 2... cceeeeeeeeeeeeee reece eeees 194 sq. ft. 
ROMEE WONEEE *F CIRIIUO Glen 6g dcccikb asc ncnccdicucacerccessseeesd 7.55 eve adgncctnces cosbdsaddgaseunengeaanad 3,804 sq. ft. 
Tractive effort X diam. drivers + heating surface............++.+++: 605.00 Grate area ......... a aia wee e rer cccccccccereeteeeeecessesees 55 sq. ft. 
SORES DORTEE OUEIREE- + GENES GEOR Si iiin ccc cccccccicescoscecseces 69.20 Smokestack, height above rail............. 2.2 seee eee e eee eeeeeees 182 in. 
Firehox heating surface + total heating surface, per cent.............+: 5.10 Ce I PO ie vic cceccccccnneseceed wanceeesseeaten 109% in. 
Weight on drivers + total heating surface.............0eeeeeeeeeeees 42.40 ocean 
ROU MGUgMR “b LOCK RERUN SUTINECs ois soos cc cc cc ccsecceceecacans 61.30 Beicaat F 
Wenteee- Wee UNNI OU Me ce wetccGieedcascckeccticdsecsveteagees 12.30 Tank .......... wee eect eee e renee eee eee e eee n eee e eens Water Bottom 
Total heating, surface -t vol. CyHMGers. 6.....cccccccssccccccesesetocs 310.00 Wheels, diameter ....... 2.22... 2 eee e cece cece cece ecereeeeees .+.-37% in. 
Grate area + vol. cylinders....... Sas ciawkadcnéaddyeccawucduwaioas 4.48 Journals, diameter and length..............eeseeeeeeeeeeeees 5% X 10 in. 
CYLINDERS. Water capacity 2.0.0... .cecccece ccc cenecccecececerececeserees 8,200 gals. 
TEE Ee eee re ee A x awiia dawadeae eee ca wea aaak de Simple Coal capacity ...... er eee eee eee ee eee eee 13 tons 
Z THe ExtTENT OF. THE HARRIMAN 
Lines.—One can leave New York 
on a Southern Pacific Company 
Katr==4-4------- steamship, transfer to the Sunset 
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Lines at New Orleans, board a Pa- 
cific Mail steamer at San Francisco 
} and land at Hong Kong, a total 
journey of 9,902 miles, without leav- 
ing Harriman Lines. On the com- 
pletion of the lines now under con- 
struction between Seattle and Port- 
land, and between Culiacan and 
Guadalajara, Mexico, a traveler will 
be able to make a continuous trip on 
Harriman rails from Seattle, in lati- 
tude 47° 30”, to Guadalajara, in lati- 

































































































































ROCKER ARM AND SUPPORT—BURLINGTON LOCOMOTIVE. tude 22°, a distance of 3,169.4 miles; 
or from Seattle to New Orleans, a 
Penta Atl SAIGER: 6s. 665 Sane eicese cchiweiccaweceaessaeesann 22 X 28 in. distance of 3,441.4 miles —J. Kruttschnitt before the New York 
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FRAMES—BURLINGTON PACIFIC TYPE LOCOMOTIVE. 
relink pe Radanabnsvashatvessives swiiyi) visas snitevelia) 200 lbs. cause of the large surface area of the disk. The part of the 
tatenGe diameter Of first rims .6occcc ccc cccccccsscceccceccccccenees 70 in. ° : ays : “y , : as 
Wiseteen, tnmets aid GOMMD, «<< occ accccecaccceccecencess 108% X 12% in. disk in contact is continually changing, while the frictional en- 
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jected to its action—The Practical Engineer. 
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CLEVELAND HORIZONTAL BORING, 


HORIZONTAL BORING, DRILLING AND MILLING 
MACHINE. 


In designing this machine, manufactured by the Cleveland Ma- 
chine Tool Works, Cleveland, O., ease and convenience of op- 
eration have been carefully studied. The spindle runs in solid 
taper bearings with adjustment for wear and has a face plate 
to receive large milling cutters for heavy work. It revolves in 
either the right or left hand direction and may be started, stopped 
or reversed instantly, this feature being convenient for facing, 
tapping, milling and other operations. The spindle and back gear 
drive is located between the spindle bearings. The levers for 
operating the back gear and for reversing the spindle are located 
on the head and can be engaged or disengaged while the ma- 
chine is in operation. 

The spindle ar has a traverse of 22 inches and may be fed 
by power in either direction. It is operated by a pilot wheel on 
the head for both the hand feed and the quick traverse; when 
used for face milling purposes it may be securely clamped in 
position. The platen has a working surface of 20 x 36 in., with 
a traverse of 24 in. Both the platen and the carriage have mi- 
crometer dials on the adjusting screws. The outer support for 
the boring bar may be easily removed for overhanging work; 
provision is made for aligning it accurately with the spindle 
head. 

Twelve spindle speeds are provided in geometrical progres- 
sion, the gear ratio from the spindle to the driving shaft being 
7 to 4 in single gears. Sixteen positive feeds are provided, rang- 
ing from .005 to .3 in. per revolution of the spindle. The deep 
box construction of the bed, together with internal ribs, makes 
a foundation unnecessary. Two chutes are provided which carry 
away the chips. The machine weighs about 6,000 lbs., occupies 
a floor space of 11% x 6 ft. and has a maximum distance from 
the face plate to the out-board support of 4 ft. 6 in. 


OXY-ACETYLENE WELDING OF FIRE-BOXES. 


At the recent convention of the International Boiler Makers’ 
Association, M. S. Courtney, general boiler inspector of the 


Great Northern Railway, St. Paul, Minn., described the process 
of oxy-acetylene welding in use on the Great Northern Railroad. 
Patches are now welded into the side sheets of fire-boxes by 


DRILLING AND MILLING MACHINE. 


the oxy-acetylene process in comparatively short time with grati- 
fying results, and thus far the work has been absolutely satis- 
factory, with no sign of leakage. The oxygen is generated from 
chloride of potash and dioxide of manganese. The acetylene 
generator is one which was designed by Mr. Emerson, who also 
developed the blow torch which is used. By means of this 
process fire-boxes are now cut out 50 per cent. faster than by 
the former method of cutting out rivets, stay-bolts, etc. 

In welding patches in fire-box sheets, the defective part is 
first cut out with the torch, and the edge of the side sheet is 
beveled to an angle of 60 degrees. The edge of the patch is also 
beveled to an angle of 60 degrees, and then the patch is placed 
in position so that the two beveled edges form a V-groove, into 
which the additional metal is allowed to flow during the weld- 
ing process. 

Much of the success of this process depends upon the kind 
3/16 
inch diameter was used, but this was found to be too hard. Then 
vanadium steel was tried and gave promise of good results, but 
was finally found to be too hard after being heated to a welding 


of metal used in welding. At first, spring steel about 


. 


heat. Finally Swedish iron was used with good results. This 
iron is fibrous and tough; it is also ductile, and in order to use 
it in welding it is unnecessary to heat the adjacent plate at a 
great distance either side of the joint. This is an important 
point, as heating an excessive area of the joint causes local ex- 
pansion, which interferes with the placing of the patch. 

It is now the intention to equip all of the Great Northern 
boiler shops with oxy-acetylene welding apparatus, and to use 
it, not only for boiler work, but also for repairing castings and 
other machined parts. Up to date there are from twenty-five to 
thirty engines on this road which have welded patches in the 
fire-box, some of them as large as 30 by 36 inches, and those 
engines have given no trouble. In some engines which gave 
trouble by leakage at the longitudinal seam in the fire-box, a 


strip about 9% inches wide the whole length of the seam was 
cut out by means of the torch and another sheet welded in, thus 
doing away with the riveted joint. This job, too, has proved 
entirely satisfactory and has given no trouble—The Boiler 


Maker. 





The belt speed for maximum economy is between 4,000 to 
4,500 feet per minute, but for main-drive belts it can be consid- 
erably higher. 
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SHOP TELEPHONE SYSTEM. 


Most of the large modern railway shop plants are very thor- 
oughly equipped with a local telephone service and a very short 
experience with it is sufficient to show that the value of the 
different foremen and superintendents is very decidedly in- 
creased as a direct result of the telephone service. In large 
shops each foreman now has but few reasons for leaving his 
office or its immediate vicinity, or for holding any piece of work 
because of the lack of full and explicit instructions as to what 
is to be done with it. The results of the telephone service are 
noticeable not only in much less spoiled work, but also in the 
work of each gang being better directed and moving more 
smoothly and at a higher rate of speed than was the case in 
the older shop. In fact, the telephones quickly become so much 
a part of the shop system that the whole organization and 
scheme of work would have to be altered if they were to be 
removed, and beyond doubt the efficiency of the shops as a whole 
would be lowered very decidedly in such an event. 

Very few of the older and smaller shops have been equipped 
with a telephone system which puts each and every foreman in 
direct communication with the shop superintendent or master 
mechanic, as well as with each other, although these men, be- 
cause of the diversified duties falling upon them in a small shop, 
really have a greater need of a telephone than do highly spe- 


cialized departments of a hig shop. There have been very good 





reasons for this condition at places where there are not a suf- 
ficient number of connections to make a central switchboard 
advisable, in that there has not been, until within the last few 
years an entirely satisfactory intercommunicating system of tele- 
phone. The demand for local telephone service of this kind 
has been so great that the efforts of some of the largest elec- 
trical companies and telephone experts have been directed along 
these lines so that at present it is possible to obtain at a very 
reasonable expense an entirely automatic local telephone ser- 
vice for a shop plant or division headquarters which can have, 
as desired, any number of communications, up to 31. The illus- 
tration shows one of these telephones on a circuit equipped with 
twelve connections, which is manufactured by the- Western Elec- 
tric Company, 463 West street, New York. The operation of 
the system is entirely automatic and to make a call all that is 
necessary is to simply push the button opposite the name of the 
station desired the receiver from the 
place to the ear. 

Systems of this kind are manufactured by this company in 
a number of different styles, which include desk phones in sev- 
eral arrangements, as well as wall phones. An extra equipment 
a general 


and remove hook and 


is sometimes included, consisting of superintend- 


ents’ call by means of which a special bell can be rung at all 
offices throughout the system for the superintendent or master 
mechanic, who is somewhere about the plant and is wanted im- 
mediately. Full descriptive matter of the features of this type 
of telephone and prices of equipment of various sizes can be ob 
tained from the manufacturers. 
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DECAY OF LUMBER. 





Decay is caused by a number of species of fungi. These are 
low plants which grow in the wood fiber, just as weed plants 
grow in the soil. The spore of these fungi are produced in 
punks or toadstools, which grow on boards or old sticks. These 
spores germinate in season checks or on the surface and grow 
into the timber. The fungus extracts certain elements from 
the wood fibers, and when it has extracted a sufficient quantity, 
a new punk or toadstool grows out from the outer surface of 
the timber. After the fungus has grown in the wood, we say 
the wood has decayed. I wish to call particular attention to 
the fact that in many of the woods which we are now using, 
particularly the so-called inferior woods, the sap wood decays 
with great rapidity. The decay takes place apparently inside of 
the stick, that is, it is rarely visible on the outside. This is due 
to the fact that the fungus, in order to grow, requires a certain 
amount of water, heat, oxygen and food supply. The outer sur- 
face of the stick dries out rapidly, and very shortly after it is 
cut, there is not enough water in the outer portion to sustain 
life. The fungus spores thereupon find their way to the bottom 
of season checks, where they find enough water and produce 
decay in the inner portion of the stick. This is getting to be 
an extremely serious problem, the gravity of which should be 
realized by those responsible for the lumber and timber in rail- 
road operations. The appearance of a punk or toadstool on a 
piece of wood may always be taken as an indication that the 
inside is decayed. There are, to be sure, certain forms which 
grow on sugars, and on the outside of boards, which are harm- 
less, but these are few in number. The chief point which I wish 
to emphasize in mentioning the decay is the fact that these fungi 
cannot grow in wood without a certain amount of water.—Her- 
mann Von Schrenk before the Railway Storekeepers’ Associa- 
fion, 


Tue PENNSYLVANIA TUNNELS AT NEW YorK.—The Pennsyl- 
vania Railroad has completed the construction of its tunnels 
under Bergen Hill and the Hudson River into its station at 
Seventh avenue and Thirty-third street, New York City. The 
work of electrification, signals and track laying will be pushed 
forward as vigorously as possible. This culminates the con- 
struction work on the first two tunnels to be built for trunk 
line service under the Hudson River. The first excavation was 
begun May 12, 1905. The north tunnel was joined on September 
12, 1906, and the south tunnel on October 9, 1906. The tunnels 
under Bergen Hill were connected on May 7, 1908, and April 
II, 1908, respectively. These two tunnels, which are 23 feet in 
exterior diameter, are lined with 2 feet of concrete. They extend 
from the Hackensack portal under Bergen Hill to the Wee- 
hawken shaft, a distance of 1.2 miles, and from the latter shaft 
to Ninth avenue, New York, 1.4 miles. In the course of their 
construction, 501,995. cubic material have been ex- 
cavated. For blasting, 1,201,000 lbs. of powder have been used. 


yards of 


CoNSERVATION OF CoAL.—There is not much consistency in ex- 
ploiting the conservation of coal when operators at certain sea- 
sons are compelled to dump hundreds of thousands of tons of 
screenings or fine coal on the ground, because the trade at that 
season does not want that particular grade of coal. I believe 
that we should confer very closely with the coal producer, to 
the end that in some instances a compromise grade, possibly, 
somewhere between lump and mine run may be purchased, and 
burned on our locomotives, preventing the necessity for the op- 
erator dumping fine coal on the ground, which in the majority 
of cases is practically lost, or, in other words, the revenue that 
he derives from the sale of that subsequently picked up barely 
offsets the expense of throwing it down and picking it up. You 
all know that coal stored on the ground deteriorates very rap- 
idly. A further advantageous disposition of fine coal can be 
made by the extension of the briquetting industry—President 
Eugene McAuliffe, The International Railway Fuel Assn. 
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A NEW 30-INCH VERTICAL BORING MILL. 





THE CoLtBurN MACHINE Toot Co.* 





A number of valuable improvements are incorporated in the 
vertical boring mill shown in the accompanying illustration. The 
most noticeable new feature is in the design of the head stock, 
or main drive, which is all enclosed in a separate box or frame 
and can be quickly detached from the main frame or housing. 
This construction makes it most convenient for repairs and also 
presents an opportunity for building the machine with greater ac- 
curacy and better workmanship, as the fitting up of this most 

















THIRTY-INCH VERTICAL BORING MILL. 


important part of the boring mill can be done entirely separate 
from the massive sections of the machine. Another new feature 
is seen in the foot-brake, for quickly stopping the table at any 
desired position. 

The turret head on the cross bar is five sided and set at an 
angle of 8 degrees, which gives it plenty of clearance for large 
tools. The turret slide can be swiveled at any angle up to 30 
degrees either side of the center, and a graduated scale with a 
pointer is provided for accurately indicating the depth of cut. 
The main spindle has 16 changes of speeds and there are eight 


* Franklia, Pa. 


different rates of feeds, vertically and horizontally. The head 
stock is driven by a four-step cone pulley belted to a two-speed 
counter-shaft. On the shaft to which the cone pulley is keyed 
are keyed a gear and pinion which mesh with gears below, revolv- 
ing loosely on the second shaft. Between these two gears is a 
tooth clutch splined to the shaft, which can be interlocked with 
either gear. This gives two speeds from the gearing, and with a 
four-step cone gives eight speeds in the head stock, the two- 
speed counter-shaft increasing this to sixteen. 

Lubrication has been given special attention, and in the head 
stock all bearings are lubricated from one oil box by means of 
brass tubing leading to the journals. The vertical driving shaft 
is lubricated by a large oil pocket filled with oil, from which a 
wick carries the oil to the top of the bushing, where it makes the 
lubrication of this important bearing entirely positive. A stor- 
age reservoir, connected to the smaller one around the bushing, 
is provided, and thus assurance is almost positive, that the bear- 
ing will never become dry. 








FAILuRES.—Few fields of study are more fruitful of results 
and lead to more genuine progress than a study of the causes 
of failures. Such studies may be unpleasant and disagreeable, 
they may at times be even disheartening, but the man who would 
make substantial advances must heed the lessons which his faii- 
ures teach. Faraday, who spent his life in experiment, used to 
say that he learned more from his failures than he did from 











his successes. And it is not difficult to see why this should be 
so. When an experiment or a construction has proved suc- 
cessful we are naturally most interested in the result, and do 
not usually spend time and thought and study over the details 
which have led to our success. On the other hand, if our ex- 
periment or construction is a failure, the cause of the failure is 
immediately sought for, every detail is questioned, and it is this 
study of the details which broadens our knowledge. Quite in 
line with Faraday’s statement is the rather more homely phrase, 
with which you all are doubtless familiar, and which we re- 
member to have seen somewhere in engineering literature, that 
“the scrap heap is the place to learn.”"—Dr. Chas. B. Dudley, 
American Society for Testing Materials. 





SEPARATE MAIN DRIVE—OIL BOX REMOVED. 





Buitpinc Up THE EFFICIENCY oF A SHop.—Every bit as great 
care should be taken in getting new men and apprentices as in 
getting new machines, and they should not only be started 
right, but their development provided for. Machines inevitably 
depreciate, even 10 per cent. per year, and more as improved 
machines are invented which render existing machines out of 
date; but men, if properly cared for, may appreciate in value 
many hundred per cent. An organization can never become 
strong unless it has some well thought out plan for recruiting 
and raising the level of the men in the ranks.—Prof. H. Wade 
Hibbard before the St. Louis Railway Club. 
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HYDRAULIC COPING MACHINE. 


The machine shown in the illustrations is manufactured by 
the Watson-Stillman Co., 50 Church street, New York, and has 
been successful in greatly reducing the time, labor and power 
consumption in trimming structural shapes, small pieces of plate 
metal, bar iron, etc. It has,shown itself eminently fitted for use 
in car building or repair, boiler and locomotive shops or wher- 













HYDRAULIC COPING 


MACHINE, 


ever splices, connections or cuts similar to those shown in the 
illustrations must be made. 

It consists essentially of a heavy steel beam hydraulically op- 
erated from the rear to concentrate extreme power upon shear- 
ing knives in front. The forward end of this lever is so divided 
and constructed that by the removal of a pin the half containing 
the upper right hand knife may be thrown out of action and 
the knife left standing at its upper limit. The divided upper 
knife also permits the insertion of a web or flange when it is 





SAMPLES OF WORK PERFORMED BY THE HYDRAULIC COPING 


desired to shear close to those parts, and is very handy in cer- 
tain types of cuts, smaller than the combined area of both knives. 
The lower or stationary knives are bolted to the plates in such 
a manner that those on any side may be removed without dis- 
turbing the others. 

This construction offers a large number of cutting combina- 
tions, and as the change can be made from any one combina- 


MACHINE. 


tion to another in less than one minute’s time the machine will 
be found very convenient in making cuts at odd angles. 

The machine is operated by a: simple foot lever. All that is 
necessary to make a clean smooth cut is to hold the section in 
proper position and press down on the foot lever until the upper 
knives descend to the bottom of their stroke. The knives rise 
the minute the foot pressure is removed and the machine is 
ready for the next cut. Reference to the sectional illustration 
will show the arrangement of the parts. 

The length of lever stroke is adjustable, being determined by 
the setting of a screw stop between the main bearing and the 
cylinder. It is thus possible to reduce the stroke to be most 
economical of power while a large number of similar cuts are 
being made. 

The main cylinder is ordinarily built for a working pressure 
of 1,500 pounds per square inch, but can be obtained for any 
working pressure between 1,000 and 3,coo pounds. In shops 
where the line pressure is below these figures an intensifier may 
be employed to produce a suitable operating pres- 
sure, 

The machine weighs 4,700 pounds and has a 9-in. 
diameter ram. 


A NEW AUTOMATIC TANK SWITCH. 





This device is-claimed to be a decided improve- 
ment over previous devices for automatically main 
taining the water level between desired limits in 
open tank or sump systems. The construction per- 
mits it to be placed on top of the tank or sump 
cover, desired variation in water 
level to be carried without relocating the electrical 
apparatus. When the switch is placed on top of the 
tank there is no necessity for boring a hole into 
the side of the tank there is no danger of 
the switch flooding and becoming short-circuited. 

The operation of the Watson-Stillman switch in starting and 
stopping the motor is dependent upon the movement of a fall- 
ing hammer, the movement of which in turn is governed by a 
freely suspended copper float nearly counterbalanced by a cast 
iron ball. Referring to the illustration of the interior mech- 
anism, which is shown arranged for,tank service, the two small 
wooden balls on the chain are adjustable and their position de- 
termines the variation of water. level between operations of the 
pump. The switch is shown as when the pump is in operation. 


and allows any 
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SECTION OF HYDRAULIC COPING MACHINE. 

As the float rises, the ball A comes into contact with the pro- 
jection P on the hammer and carries it past the center. The 
hammer then falls to the other side of the pulley shaft by grav- 
ity, and in doing so, the lug L strikes a projection on the switch 
and disengages the knife, thus stopping the motor and pump. 
The switch movement is quick. There is no chance for arcing, 


and as the hammer remains in contact with the switch arm, 











NEW AUTOMATIC TANK SWITCH. 


there can be no rebound. The hammer holds the switch arm 
in this position until the falling of the water level brings the 
other wooden ball B into contact with the hammer lug, which 
reverses the-hammer, throws the knife into contact and starts 
the pump agair. The wheel acts merely as a carrier for the 





“POSITIVE WATER GLASS GUARD—CLOSED. 
copper chain. It plays no other part in the operation of the 
switch. 

As arranged for draining sumps, the copper float and iron 
ball are reversed. This reverses the switch action to start the 
pump when the water level gets too high. Dampness will not 
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aftect the working qualities of the switch when it is placed in 
the pit. 

The knife arm is thoroughly insulated from every other part 
of the switch and the two contact points are mounted upon a 
slate block. A suitable opening is provided in the body for in- 
serting the tube and making the connection to the binding posts. 
No parts of the switch need oiling or other attention. The 
shaft is bronze to prevent corrosion and all parts are extra 
strong. All working parts are enclosed in a heavy cast iron case 
which protects them from the weather and from external in- 
jury. 

This switch may be had single or double pole and for all ordi- 
nary currents and voltages. It is made by the Watson-Stillman 
Co., 50 Church street, New York. 





“POSITIVE” WATER GLASS GUARD 


The water glass guard, shown in. 'the illustrations in both a 
closed and open position, is known as the “Positive” and is man- 
ufactured by the American Steam Gauge & Valve Manufactur- 
ing Company, of Boston. It consists of two frames, or doors, 
of malleable iron swinging on hinges, attached to a bracket se- 
cured to the boilerhead by studs. The doors completely cover 
the water glass and stand at such an angle with the boilerhead 
that the light is reflected through the sight glasses. These 
glasses are made of heavy plate glass with woven wire insert, 
and placed in slots in each door directly in front of the water 
glass, giving a view of the water level at all times. 

The following claims are made for this guard: It will pro- 
tect the enginemen in case the water glass breaks, thus eliminat- 
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“POSITIVE” WATER GLASS GUARD—OPENED. 


ing claims for injuries received from this cause and the accom- 
panying law suits. The guard is practically a permanent fixture 
on the boilerhead and cannot be lost or thrown away. It lasts 
as long as the boilerhead and costs nothing for renewals. Train 
delays caused by inability of enginemen to locate and shut off 
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cocks are done away with as the cocks can be found immedi- 
ately and closed with the bare hand with the new guard. Time 
is saved when renewing water glasses, as there are no parts to 
remove or lose. After the glass is applied cocks may be opened 
quickly with no danger to workman. The guard does not neces- 
sitate a change in water glass fixtures and may be applied at a 
very small cost. 


Firinc Briguets.—The work of the fireman is reduced by the 
use of briquets. Their uniform size makes the handling easier ; 
it is easier to keep up steam and only necessary to fill up the 
holes in the fire without leveling. No slicing is necessary as is 
usual with eastern coals. The comparative absence of clinker, 
when briquets are properly fired, is a big advantage in forcing 
the boiler for heavy grades or higher speed.—C. 7. Malcolmson 
before The International Ry. Fuel Assn. 





PERSONALS. 


Charles J. McNulty has been appointed’ master mechanic of the 


Salt Lake & Ogden Ry. 





J. G. Neuffer has resigned as superintendent of machinery of 
ilie Ilinois Central R. R. 





John Tonge, master mechanic of the Minneapolis & St. Louis 
Ry., at Minneapolis, Minn., has resigned. 





Frank Lane has been appointed the electrical engineer of the 
Wabash R. R., succeeding W. A. Hopkins, resigned. 





H. P. Latta, general foreman of the International & Great 
Northern Railway shops ai Palestine, Tex., has resigned. 





J. B. Buker has been appointed superintendent of the car de- 
partment of the Illinois Central R. R., with office at Chicago. 





J. . O’Brien has been appointed mechanical engineer of the 
Northern Pacific Railway, succeeding W. L. Kinsell, resigned. 





R. W. Bell has been appointed superintendent of machinery in 
charge of the locomotive department of the Illinois Central R. R., 
with office at Chicago. 





Wiiliam Smith, of the Pittsburgh & Lake Eric Railroad, 
has been promoted to general foreman of the machine shops 
at McKees Rocks, Pa. 





E. B. Van Akin has been appointed the road foreman of equip- 
ment, St. Louis division ef the Chicago, Rock Island & Pacific 
Ry., with office at Eldon, Mo. 





James Hoflich, roundhcuse foreman, of the Illinois Central 
R. R., at East St. Louis, has been appointed general foreman, 
succeeding Mr. Walker, promoted. 





W. L. Kinsell, mechanical engineer of the Northern Pacific 
Ry., has resigned to accept a position with the Westinghouse 
Machine Company at East Pittsburgh. 





1). J. Redding, master mechanic of the Pittsburgh & Lake Erie 
R. R., has been appointed assistant superintendent of motive 
power and his former office has been abolished. 





F. J. Barry has been appointed the general inspector in charge 
of air brakes, steam heat and lighting of the New York, Ontario 
& Western R. R., with office at Middletowr, N. Y. 





G. S. Turner, general equipment inspector of the Southern 
Railway, has resigned to become the southern representative for 
the American Locomotive Sander Co., Philadelphia, Pa. 





Joseph Walker, general foreman of the East St. Louis shops 


of the Illinois Central R. R., has been appointed to succeed Mr. 
McIntosh as master mechanic, with office at East St. Louis. 





Robert F. McKenna, master car builder of the Delaware, Lack- 
awanna & Western R. R., at Scranton, Pa., has resigned, and 
will retire entirely from railroad life. 





J. R. Radclifte, who has had charge of the apprentice work at 
the McKees Rocks shops of the Pittsburgh & Lake Erie R. R., 
has been made foreman of the machine shop, succeeding Mr. 
Smith. 





W. L. Allison, mechanical engineer of the Atchison, Topeka & 
Santa Fe Railway, with office at Chicago, has resigned to accept 
a position with the Franklin Railway Supply Company, New 
York City. 

H. W. Burkheimer has been appointed the master machanic 
of the New Orleans Great Northern R. R., with office at Boga- 
lusa, La., succeeding F. Schledorn, acting master mechanic, re- 
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signed. 

C. L. Dougherty has been appointed the acting mechanical en- 
gineer of the Cleveland, Cincinnati, Chicago & St. Louis R. R., 
with office at Indianapolis, Ind., succeeding B. D. Lockwood, re- 
signed. 





W. A. Hopkins, electrical engineer of the Wabash R. R., at 
Decatur, Ill, has resigned to accept a position as electrical en- 
gineer of the Safety Car Heating & Lighting Co., with headquar- 
ters at St. Louis, Mo. 





W. B. Embury, master mechanic of the Oklahoma and Pan 
Handle divisions of the Chicago, Rock Island & Pacific Ry., with 
headquarters at Chickasha, Okla., has had his jurisdiction ex- 
tended to include Sayre Station. 

J. J. Burns, general foreman of the Chicago & Alton Rail- 
road at Chicago, has been appointed general foreman of cars 
with authority over the entire Alton system, with headquarters 
at Bloomington, Ill. Mr. Burns succeeds, with extended juris- 
diction, J. H. Milton, resigned. 








CATALOGS. 


VENTILATORS.—The Globe Ventilator Company, Troy, N. Y., is issuing a 
new catalog illustrating its ventilators as applied to buildings of all classes 
and showing a number of different styles and sizes. 





AsH Pan CLeEANER.—The Talmage Mfg. Co., Cleveland, Ohio, is issuing 
a small leaflet devoted to illustrations of the Talmage system ash pan 
cleaner, which can be applied to any locomotive ash pan and make it entirely 
self-clearing. 

A-B-C-ENGINEERING.—The Hill Clutch Company, Cleveland, Ohio, is issu 
ing the first of a series of booklets under the above title. This is devoted 
to line shaft bearings in general and contains some very interesting matter 
on this subject. 





Nut anp Bott I AsteNners,—A booklet has been received from The Ameri- 
can Nut and Bolt Fastener Company, P. O. Box 996, Pittsburgh, Pa., ex- 
plaining the advantages of the Bartley fasteners and illustrating various 
types suitable for use on cars, locomotives and track. 


No. 930.—The Cleveland Twist Drill Company is issuing a leaflet de- 
scriptive of the new high speed “‘flatwist” drill with a “Paragon” flat taper 
shank, which was illustrated on page 343 of the August issue of this journal. 
The !eaflet contains a brief description and full price list. 





ComMutTATING Pore Mortor.—Bulletin 4679, from the General Electric 
Company describes a new line of commutating pole constant speed motors. 
They are made in both slow and moderate speed types, in capacities cf from 
20 to 250 horse power in the former, and 30 to 350 in the latter. They 
may be operated entirely open, semi-enclosed, or totally enclosed, and may 
be installed on the floor, wall or ceiling. 


3ULLSEYE Locomotive Lusricators.—The Detroit Lubricator Company, 
Detroit, Mich., is issuing a very attractive booklet containing a full descrip- 
tion of the various types and sizes of the bullseye locomotive lubricator, 
together with valuable information relative to installation, operation, care, 
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etc. The book is thoroughly illustrated and will prove to be of much inter- 
est and value to alJ locomotive men, particularly engineers and roundhouse 
men. 


Loc Loc Duriex Siipve Rure.—Keuffel & Esser Company, 127 ‘fulton 
street, New York, is issuing a leaflet describing a new slide rule which has 
been designed to furnish solution of many problems beyond the range of 
the ordinary slide rule. It will do the same work that the usual rule per- 
forms and in addition will extract any root or raise to any power, integral 
or fractional. Hyperbolic logarithms are read direct, sines, tangents and 
co-tangents are given from one second to 90 degrees. 


Bettin6.—The New York Leather Belting Company, 51 Beekman street, 
New York. issues a monthly publication known as The Phoenix. This maga- 
zine contains technical discussions, with illustrated descriptions of trans- 
mission problems. It shows comparative tests of the efficiency of various 
types of belting for different classes of machinery. The proposition of re- 
ducing replacement costs in the railroad shops was treated in a recent issue 
of this publication. Copies may be obtained without charge on appiication. 

BrusHes.—The Wolfe Brush Company, Pitisburgh, Pa., is issuing catalog 
No. 58, which contains 126 pages devoted to illustrations, brief description 
and price lists of the very large variety of brushes manufactured Dy it. 
These include scrubbing brushes, dusters, vacuum cleaning brushes, etc., as 
well as paint brushes of all kinds. Many brushes are shown which aie 
designed specially for railroad use and this catalog should be available in 
the car cleaning as well as the paint department. 
included. 


A very complete index is 


New York, is issuing a little booklet which draws attention to the many 
valuable qualities of ‘‘Asbestoside,” which is a fire proof, weather proof 
siding that never needs painting. It is claimed to be the most durable, 
weather resisting material known, and will last as long as the building 
stands. It is not affected by acids, gases or fumes and is an excellent non- 
conductor of heat and cold. The booklet shows some most interesting tests 
that have been made with this material. 





Batiata Bettinc.—A very interesting pamphlet entitled “From Forest to 
Factory,” is being issued by the New York Leather Belting Co., 51 Beek- 
man street, New York. It contains a full description of the manufacture 
of the Victor-Ballata belting, explaining how the valuable qualities of 
Ballata for belting purposes were discovered and how this gum is gathered 
in the jungles of the tropics and the processes it passes through in being 
prepared for use. This type of belting has a number of ideal qualities and 
is being successfully used under some of the most trying conditions. 


ARTICULATED Compounp Locomortives.—At the December, 1908, meeting 
of the American Society of Mechanical Engineers, C. J. Mellin, consulting 
engineer of the American Locomotive Company, read an extensive paper on 
“Articulated Compound Locomotives.” An abstract of this paper appeared 
on our January issue, page 14. The paper in full, completely illustrated, 
has just been published in pamphlet form by the American Locomotive 
Company, 30 Church street, New York City. It includes also extracts 
from the discussion as well as half-tone illustrations and data concerning a 
number of important locomotives of this type. 


EvecrricaL Macuinery.--Among the bulletins recently issued by th2 
General Electric Company is No. 4675, which describes and illustrates a new 
single phase induction motor designated as type RI. The bulletin shows 
various applications to this motor; illustrates and describes controllers for 
use in connection with it and contains other data, including diagrams of 
connections. Bulletin No. 4668 describes the latest railway motor being 
built by this company, which is of the box form type and is equipped with 
commutating poles, mica insulated brush holders and removable armature 
shaft. These motors are 50 h. p. capacity and are designed for operating 
on a 600 volt circuit. The bulletin contains lists of gear ratios an: gives 
characteristic curves, as well as dimension diagrams of the motors. 


Cuatn Betts.—The Chain Belt. Co., Park street and 11th avenue, Mil- 
waukee, Wis., is issuing its general catalog No. 37, a cloth bound book con- 
taining 302 pages, and provided with a comprehensive index. This com- 
pany manufacture elevating, conveying, and concrete machinery of all 
kinds and the catalog is very largely given up to most excellent illustra- 
tions of its products, both in operation and in their detailed construction. 
Chain belts of practically every conceivable design and size are shown, price 
lists being included. The catalog also contains an extensive section on 
sprocket wheels, clutches, gearing, etc. Many special attachments for hoist- 
ing and conveying machinery are also included. 
plete and is very attractive in its make-up. 


The catalog is most com- 


S1rent RunninGc Fiexiste Gearinc.—-Under this title the Morse Chain 
Company, of Ithaca, N. Y., is sending out its machine tool bulletin No. 8. 
The Morse silent-running high-speed chains are briefly described and a 
large number of half-tone illustrations are presented showing various appli- 
cations of it to machine tool drives. In connection with each illustration 
the following data is given: Horse power of motor, r. p. m of motor and 
driven shafts, distance between centers, size of sprockets and chain, and 
speed in feet per minute. The illustrations include applications to lathes, 
boring mills, shapers, gear cutters, cold saws, punch and shear, rack cutting 








machine, grinding machines, screw machine, horizontal cylinder boring 
machine, blower, bending rolls, milling machine, angle shear, forging ma- 
chine and bolt and pipe threader. 





AMERICAN STEAM GauGE & VatvE Mrc. Co.—The address of ihe Chicago 
office of this company has been changed to 130 North Jefferson street from 
No. 7 South Jefferson St. 


Tue Aspestos ProrectrEp Metat Company has just completed plans for 
an addition to its manufacturing plant at Canton, Mass., and also for the 
extension of its head office building at the same place. 








CrocKER-WHEELER Co.—A new branch office of the above company will 
be opened in the Ford Building, Detroit, Mich., about September 10, and 
will be in charge of Chas. W. Cross as manager. 





WESTINGHOUSE MACHINE Company.—F. C. Armstead, supervising engin- 
eer of the stoker department of the above company, who for a number of 
years has been located at East Pittsburgh, has removed his headquarters to 
Attica, N. Y., where the stokers are manufactured. 





Griep Nut Company.—The Chicago offices of this company have been re- 
moved from 1590 Old Colony Bldg. to 575 Old Colony Bldg., where much 
larger quarters are occupied. It is announced that the universal window 
fixtures and universal deck sash ratchets are to be used on the fifty new 
passenger cars now being built for the Baltimore & Ohio Railroad. 





CoLtspurN Macuine Toot Co.—After September 1 the above company will 
be represented in the Chicago territory by The E. L. Essley Machine Co., 
62 West Washington St., Chicago. Charles L. Robinson, formerly super- 
intendent of the plant of this company at Franklin, Pa., will be associated 
with The Essley Company as special representative and expert. A _ repre- 
sentative line of boring mills will be carried in stock in Chicago and will 
be exhibited in operation. 


MANUFACTURERS PusLicity CorRPORATION.—Benjamin R. Western and W. 
Hull Western, respectively proprietor and manager of the Manufacturers 
Advertising Bureau, New York, associated with Walter Mueller and W. H. 
Denney, respectively president and manager of the Banning Company, New 
York, have organized the Manufacturers Publicity Corporation, vith offices 
at 30 Church street, New York, and the advertising interests of clients 
heretofore directed by the above mentioned companies will be in charge of 
the Manufacturers Publicity Corporation. 


B. F. Srurrevanr Co.—The above company, having a capital of $560,000, 
has been reorganized and recapitalized. The new corporation is organized 
under Massachusetts laws with $1,250,000 6% cumulative preferred stock 
and $1,250,000 common stock. The stock has al! been taken by a few of 
the large owners. John Carr is president, Eugene N. Foss is treasurer, and 
E. B. Freeman has been elected general manager. The increased capitaliza- 
tion represents capital expenditures during the past year, largely in the 
erection of a new plant in Hyde Park which cest over $1,500,000. 





Curtis & Curris Co.—Roderick Perry Curtis, president of the above 
company, died on August 9 at Southport, Conn., as the result of an auto- 
mobile accident which occurred several weeks before. Mr. Curtis formed 
the firm of Forbes and Curtis in 1882 to manufacture the Forbes patent die 
stock. This company existed until 1887, when Mr. Forbes’ interests were 
taken by Lewis B. Curtis, and the firm of Curtis & Curtis continued the 
business. In 1900 the firm was incorporated under its present name. Mr. 
Curtis was president and secretary at the time of his death. He was very 
prominently connected with many social, literary and athletic associations 
in New York and Connecticut. 





McGraw-Hitt Book Company.—The book departments of the McGraw 
Publishing Company and the Hill Publishing Company have consolidated 
under the corporate name of the McGraw-Hill Book Company, with offices 
at 239 West 89th street, New York. This consolidation brings together two 
of the most active publishers of technical books in the country. Tle new 
company takes over the book departments of both houses with a list of 
about 250 titles, both industrial and college text books, covering all lines 
of engineering. It will continue as well the retail, importing and jobbing 
business of the two houses. ‘The officers of the new company are: President, 
John A. Hill; Vice-President, James H. McGraw; Treasurer, Edward Cald- 
well; Secretary, Martin M. Foss. 





Dopce Mrc. Co.—The 20th anniversary of the Dodge Mutual Relief Asso- 
ciation, made up of the employees of the above company, at Mishawaka, 
Ind., was celebrated on July 31. This association is a voluntary one and 
the dues are exceptionally small, being but five cents a week for employees 
whose earnings exceed $6.00 per week, and half of this amount for those 
whose earnings are less than $6.00. The benefits in the first case are 
eighty cents a day and in the second forty cents, and cover a period of 
thirteen weeks in any yezr. Death benefits of $50 and $25 are paid. All 
dues are suspended when the funds on hand amount to $500, and are 
resumed when they get as low as $300. All of the 2,000 emplovees of this 
company are members of this association, and during its twenty years’ 
existence, over $15,000 has been distributed. 

















THIRD ANNUAL CONFERENCE OF THE APPRENTICE 


INSTRUCTORS. 


NEW 


The apprentice instructors of the New York Central Lines held 
their third annual conference * at the Beech Grove shops of the 
Big Four System on Friday, September 3rd. In addition to C. 
W. Cross, superintendent of apprentices, and his assistant, Henry 
Gardner, all of the drawing and shop instructors were present 











with the exception of Mr. Middleton, of St. Thomas. Following 
are the names of the instructors at the various shops: 
Drawing s | Number of 
Instructor. Shop Instructor. Shop. | Apprentices. 
phic oa | : : 
A. L. Devine |G. Kuch, Jr. West Albany (N. Y. C.) | 104 
H. S. Rauch W. F. Black Oswego (N. Y. C.) 24 
G. Kuch, Sr. E. Kennedy Depew (N. Y. C.) 75 
F. Deyot, Jr. |F. Deyot, Sr. |East Buffalo (N. Y. C.) 13 
C. A. Towsley |M. T. Nichols |Elkhart (L. S. & M. S.) 64 
R. M. Brown H. J. Cooley Collinwood (L. S. & M. S.) 121 
Benjamin Frey |R. W. Middleton!|St. Thomas (Mich. Cen.) | 34 
Cc. P. Wilkinson/C. T. Phelan lackson (Mich. Cen.) 46 
A. W. Martin |John Buehler (Leech Grove (Big Four) 47 
V. J. Burry Frank E. Cooper | McKees Rocks (P. & L. E.) 36 
co ee 564 





Appropriate resolutions were drawn up concerning the death 
of Claude M. Davis, formerly instructor of apprentices at the 
Beech Grove shops and later connected with the apprentice de- 
partment of the Santa Fe system. 

Address of Welcome.—In the absence of Mr. Garstang, super- 
intendent motive power, M. J. McCarthy, superintendent of the 
Beech Grove shops, addressed the conference and welcomed 
them to Beech Grove. In speaking of the work of the appren- 
tice department Mr. McCarthy said: “It is hardly necessary for 
me to dwell on the importance of your methods of apprentice 
instruction, and the benefits we are obtaining from them, as it 
is apparent on every side. I feel satisfied that within a very 
short time, or at the present time, if you please, all that it will 
be necessary for any young man to say who has taken our in- 
struction courses, and desires employment, is that he has served 
his apprenticeship on the New York Central Lines.” 

Following Mr. McCarthy’s address a number of letters were 
read from which the following extracts are taken: 

J. F. Deems, General Superintendent of Motive Power.—“This 
is an important meeting and it will be a memorable one, for, 
judging from the reports and such observation as I have been 
able to make, no one connected with the work can fail to feel 
encouraged at the progress that has been made, and though the 
period has been short, I believe all can report substantial benefits 
that have accrued, both to the companies and to the apprentices.” 


G. M. Basford, Assistant to the President, American Locomo- 
tive Company.—“I am watching the progress of your depart- 
ment with the keenest interest and great satisfaction, because of 
having hoped for so many years to see a large railroad inaugu- 
rate an apprentice plan such as you have adopted. To know 
that this work, which was started March tst, 1906, now provides 
for over 550 apprentices in all the branches of the motive power 
department, gives assurance of a work well founded; the fact 
- that these boys are receiving training in the shop and co-ordinate 


*The proceedings of the first annual conference will be found in the 
November, 1907, issue of this journal, and those for the second annual 
meeting in the October, 1908, issue. The organization of the apprentice 


department and the methods and equipment used by it were described in 
detail in the June, July, September and October numbers, 1907. 
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education in the classroom promises soon to make an impres- 
sion on the organization which everyone will appreciate. 

“It seems clear that the success of the work now depends upon 
the instructors and upon the future development of the plan. 
To my notion the word ‘training’ seems to represent that which 
is most vital. All large industrial organizations require train- 
ing of recruits, and nearly all are suffering from lack of it, In 
the old days, when the boy came into an organization he was 
placed in the hands of some one who had time to see that he 
learned that which the owner of the business desired he should 
know. However, he really learned only as much as the individual 
with whom he worked desired him to know. The instruction 
was given grudgingly; it was given by men not accustomed to 
teaching; it was given to each new recruit differently in ac- 
cordance with the personal characteristics of the workman who 
gave the instruction, and the knowledge was imparted as if it 
was a secret and only for the initiated. Now all this is changed, 
and the boys may be really trained in accordance with a system, 
which will develop each individual as far as he can go and pre- 
pare the boys to become expert workmen in the shortest possible 
time. Furthermore, your organization renders it possible to give 
a training which is not only systematic but enlightened and 
scientific, free from the effect of possible conflicting ideas of in- 
dividual workmen; in short, your department is in position to 
give a New York Central training rather than the unsystematic 
training of the old days when apprentices received the ‘hit and 
miss’ instruction in the shop. 

“There was, however, an element in the apprenticeship of the 
old days, going back to that which was given by the owner of 
the business direct to the apprentices, which must not be forgot- 
ten. I refer to the personal influence of the master over the ap- 
prentices, and the responsibility which the master is supposed to 
have held in developing the moral side of the boy, his manhood 
and his citizenship. In this I believe lies the greatest responsi- 
bility of your corps of instructors, both in the shop and in the 
class room. If the boys are trained as are the recruits in the 
army, you will attain only one part of the success desired. It is 
not only necessary to produce thinking mechanics, but to pro- 
duce thinking mechanics who are also good citizens, appreciative 
of the responsibilities and opportunities of life. 

“I believe that in such movements as this there is a danger to 
be avoided. It can be avoided if the instructors will bend their 
efforts to the production of workmen interested in their work 
and inspired by the desire to be good workmen, leaving the de- 
velopment of leadership to, in a broad sense, take care of itself. 
Of course, such work would undoubtedly develop leadership. 
The danger is that the boys would be allowed to believe that the 
completion of apprenticeship is a guarantee of immediate official 
position. I firmly believe that the training of leaders is not so 
much what is wanted to-day as the training of men in the ranks 
from among whom the strongest leaders are sure to spring.” 

John Howard, Supt. Motive Power, N. Y. C—The results 
produced by our instructors are indeed quite gratifying. I find 
that our young men are accomplishing nearly as much in one 
year’s work as they formerly accomplished in two years, which 
means a great deal to the young men, especially at this time of 
their lives, and as a result of the work being done by our in- 
structors the young men are able to absorb what would be equiv- 
alent under our old methods to two years of knowledge in twelve 
months.” 

F. W. Brazier, Supt. of Rolling Stock, N. Y. C—“In present- 
day railroading the necessity of reduced cost of operation and 





386 








AMERICAN ENGINEER AND RAILROAD JOURNAL. 














maintenance is of vital importance, together with the necessity 
for increased efficiency, and the work requires men of more than 
ordinary experience to handle it to those ends. My one regret 
is that when I learned my trade as a car builder I was not privi- 
leged to have the help of such efficient instructors.” 

LeGrand Parish, Supt. Motive Power, L. S. & M. S. Ry— 
“The object of your work is one well worthy of any man’s time. 
The need for the apprentice school was thoroughly appreciated 
long before the work was taken in hand and thoroughly sys- 
tematized. The results so far have been very satisfactory to me 
personally, and I feel that you are working along the right lines. 

“Speaking broadly on the subject, I feel that we should in- 
crease our efforts to select as high a class of young men as pos- 
sible for apprentices in the various trades. The educational 
benefits which the boys receive at this time are of a very high 
class, and as we will naturally increase our efficiency in handling 



























decided benefit, and there is no reason why the shops of the 
New York Central Lines, as a whole, should not, in the course 
of a few years, be filled with the best lot of mechanics there are 
in any shops in the country. 

“It is probable that all apprentices trained under the system 
will not be able to secure positions above that of journeyman, 
but they will certainly make themselves valuable as mechanics, 
and be able to retain their positions when poorer ones are dis- 
missed.” 

William Garstang, Supt. Motive Power, C. C. C. & St. L. Ry. 
—“The apprentice system of instruction is a most important one. 
It has a far-reaching effect and will have a great bearing on the 
future mechanics. You have my heartfelt wishes for a success- 
ful and instructive meeting.” 

E. D. Bronner, Supt. Motive Power, Michigan Central.—‘“I 
have watched the apprenticeship work with a great deal of in- 
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Cross, H. Gardner, G Kuch, Jr., and A. L. Devine. 


the apprentice schools we should increase our efforts to improve 
the young man who is thoroughly worthy. 

“As you are aware, we have tightened up somewhat in our 
discipline, and I feel that it is necessary. We ought not, under 
any circumstances, to permit boys to remain in our service as 
apprentices who do not apply themselves, both in the drawing 
room and shop, as the boys’ success, as well as our own, depends 
upon individual effort. 

“The apprentice instructors, in both the shop and school room, 
occupy a very important position in relation to the shop organi- 
zation, on account of the fact. that they have the boys directly 
under their charge. Whenever the mechanical engineer, shop 
superintendent, or other official, desires to place an apprentice 
in a position of responsibility, the apprentice instructor should 
be able to advise him thoroughly as to the boy’s qualifications 
and have a fair idea of what may be expected in his future de- 
velopment in any line of work to which he may be assigned.” 

L. H. Turner, Supt. Motive Power, P. & L. E. R. R—“TI want 
to take this opportunity of saying that while I have always felt 
that much good would be obtained by a systematic education of 
our apprentices, that I did not realize we would derive such a 









terest and pleasure, and the methods which are being employed 
I know are bringing about splendid results. The work you are 
carrying on is such as cannot help but lay a splendid foundation 
for a class of men suitable for any position in the mechanical 
department of any railroad organization. We do not necessarily 
expect that they will all become experts, but there is no question 
whatever but that those who enter into the true spirit of the 
work will be better mechanics by having had an opportunity of 
acquiring the training that is being put in their way. The work- 
ing out of the theoretical with the practical certainly will have 
to produce good results, and the only suggestion I have to offer 
for consideration at this time is possibly one in the way of a 
caution that we do not go too deep into the theoretical part with 
the boys at first, but rather that the idea not to be lost sight of 
is the development of a better class of men throughout the shop 
with a view of placing the ambitious, capable and bright ones 
in line for advanced positions.” 

R. T. Shea, Inspector of Picce Work, N. Y. C—“In reading 
Over your annual report regarding the progress of the appren- 
ticeship department, I notice that you refer to the apprenticeship 
training working in harmony with the piece-work system. Our 
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observations are that the apprentices are being instructed along 
the right lines in regard to the working of piece work and the 
piece-work organization; in many cases we are using them tem- 
porarily to help the piece-work inspectors, giving them an oppor- 
tunity to know that side of the work, in addition to giving them 
an opportunity to work piece work on a percentage basis when- 
ever possible, and educating them to our plan of paying for 
work done rather than for time put in. We feel sure that this 
will be far-reaching in its effect.” 


MR. CROSS’ ADDRESS. 


In his address Mr. Cross spoke in part as follows: 

Extension of the Work.—During the past year, since the sec- 
ond annual conference at the Depew shops, the apprenticeship 
work on the New York Central Lines has continued to occupy 
an important place in the affairs of the associated companies and 
has also been inaugurated on the Erie, Lehigh Valley, and Ca- 
nadian Pacific Railroads. There is now no hesitation in saying 
it has gone safely beyond the experimental period and has be- 
come a regular department of the railroad business. All the 
heads of departments, subordinate officers, workmen and ap- 
prentices are showing a very agreeable spirit of co-operation. 
Within the past year a number of apprentices and graduate ap- 
prentices have been promoted to positions of responsibility, such 
as draftsmen, apprentice instructors, inspectors, assistant fore- 
men and foremen. 

Graduate Apprentices.—“Particular attention is called to prop- 
erly taking care of graduate apprentices in a manner to make 
them useful to the company as well as to properly recognize the 
ability and faithfulness of the employee. To train an appren- 
tice and not to make use of him when out of his time is to lose 
the best results of the effort, and yet some of our organizations 
at the present time are not prepared to make intelligent use of 
graduate apprentices. The bright boy is blamed for leaving at 
or before the completion of his term, but the fault is largely 
due to the failure of his employers to appreciate his true value 
and to make further progress possible. It is not economy to 
spend three or four years training a boy and then let him go, 
and a continuance of such policy will ultimately kill the best 
apprenticeship system. Nothing less than a complete and radical 
change of policy is needed in some organizations to fit them 
both to attract and to hold apprentices. 

The Shop Instructor —“The most noticeable result from the 
installation of the new apprenticeship system has been the in- 
creased efficiency of the working force which must result from 
the number of workmen, developed through apprenticeship 
schools and shop instruction, who have been promoted to work- 
men and positions above that of workmen. This is largely due 
to the work of the shop instructor, supplemented by the class- 
room instruction. Under the old system the foreman was ex- 
pected to see that the boys received proper instruction concern- 
ing their work and that they performed it properly. Ordinarily 
the foreman is too busy to give the boys anything like the proper 
amount of attention. With the addition of the shop instructor, 
who has the duty of looking after the boys, the efficiency of the 
appreutice has been very greatly increased, with a resulting im- 
provement both in the amount and quality of shop work done. 
There is no question but that the work accomplished by the shop 
instructors has more than paid for their salaries. The shop fore- 
man, relieved of the care of the boys, can give his time to the 
administrative features of his department. 

Benefits from the Drawing Room Work.—“‘Another important 
feature is that the apprentice after he has had a few months of 
classroom instruction can read simple working drawings, and 
the third and fourth year apprentices become adept in reading 
the most difficult drawings. When we consider the comparatively 
small number of so-called mechanics in the average shop who 
can read drawings readily, and the necessity for being able to 
do this, its importance can be realized. Not only this, but the 
boys are able to make sketches or drawings of shop devices or 
of parts of the equipment, which it is often advisable to have for 
record at the local shop, or for transmission to the office of the 


mechanical engineer. During the past year 2,121 drawings and 
tracings have been made by apprentices in addition to those made 
in the regular class work. The boys are thus drilled in New 
York Central Lines standard practice. 

Easier to Obtain Apprentices.—“At several shops it was for- 
merly difficult to obtain a sufficient number of suitable appren- 
tices, but now it is possible to obtain all we require of a much 
better class of boys as they are assured of being given a thor- 
ough training in the trades, which combined with the educational 
advantages, gives them greater opportunities for advancement 
than formerly. The men in the shops are in thorough sympathy 
with the apprentice system; the workmen who have sons taking 
the apprenticeship course realize that their sons are being given 
better opportunities than they had themselves. 

General Benefits —“Some of the benefits derived by the asso- 
ciated companies due to apprentice training during the past year, 
1908-9, are shown in the annual report prepared by Mr. Gardner, 
and indicate a substantial growth of the ideas of apprenticeship 
training and demonstrate the co-operation of subordinate officials 
in the work. Increased efficiency of the developed workmen and 
greater output of machine tools handled by them is noted as a 
direct result of the instruction the apprentices have received in 
the shops and schoolroom. The boys are used on important 
work much earlier in theit course than is customary with other 
systems. 

Piece Work.—“A unique feature of this plan of apprentice- 
ship is that it is applicable to either a day-work or piece-work 
method of operation in shops, as it is successful under both sys- 
tems of working. 

Labor Unions.—“It is also worthy of note that there has been 
no criticism of the apprenticeship system by the labor unions, but 
quite the opposite, as they have endorsed this plan of training 
the young men as recruits to the trades. 

Loyalty to the Company—‘“The subject of loyalty to the com- 
pany and co-operation between departments is one that the in- 
structors should earnestly study and instill thoroughly into the 
minds of the apprentices. The following extract from the card 
on this subject issued April 15th, 1909, by W. C. Brown, presi- 
dent, should be especially emphasized: 

“In order to secure the most effective results for the company and like- 
wise for every individual in the service, it is of the utmost importance that 
the entire staff of the New York Central Lines should work together as one 


harmonious family, and it is the earnest request of tne management that this 
spirit shall prevail in all departments.” 


SOME RESULTS FROM IMPROVED APPRENTICESHIP 
METHODS. 


Mr. Gardner, the assistant superintendent of apprentices, pre- 
sented a detailed report of the various machines which appren- 
tices have operated during the past year at the various shops. 
This includes practically every type of machine used in the loco- 
motive machine and erecting shops, car shops, smith shop, boiler 
shop and tin shop. The list of jobs upon which some of the 
boys have been employed at various shops also indicates that they 
are being used on all classes of work in the locomotive machine 
and erecting shops, boiler shop, smith shop, foundry, car shops, 
tin and copper shop, and general repair work in roundhouses. 


The following statistics concerning the year’s work are of in- 
terest: 


Number of boys who have attended high schools...............000- 83 
Number of boys who have attended technical schools............... 8 
Number who have studied in outside evening or correspondence 
WOU iba baciancdantdindstesd desk es lsat eh 73 
Number of graduate apprentices made journeymen................. 58 
Number who left the service voluntarily...............cccuccccccee 77 
INGHINE GIGI 66k bs Sdéiccacacudenede dab icheteueisee en 26 
Number who have worked on tests with the mechanical engineer’s 
force. (These include engine indicating, coal tests, dynamometer 
OR CUMNEE QUI Si od Sncdds vdhenaeddwsncabadvcebeweesadavacer 27 
Number of boys who have been given experience in the company’s 
(mechanical engineer’s) drafting rooms............ccccccecece 16 
Number who have been given experience in shop drafting rooms.... 40 
Number who have had experience in round-houses...............0. 44 


Six boys have worked in a shop foreman’s office, three in a shop 
superintendent’s office, one in a storekeeper’s office and one in 
an air brake instruction car. 
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The following 15 beys have been promoted to permanent positions 
of responsibility: 
W. F. Black, shop instructor of apprentices, Oswego, N. Y. 
E. Kennedy, shop instructor of apprentices, Depew, N. Y. 
B. Frey, drawing instructor of apprentices, St. Thomas, Ont. 
F. E. Cooper, resident material inspector, Pittsburgh, Pa. 
H. E. Russell, asst. foreman, car machine shop, Collinwood, O 
J. Busdiecker, asst. foreman, rod and motion gang, Collinwood, 
Ohio. 
Paul Kiefer, shop order foreman, Collinwood, O. 
J. H. Collins, in charge of engine house machine shop, Oswego. 
N: ¥. 
O. G. Milkey, foreman locomotive jobbers, Elkhart, Ind. 
R. Barhydt, draftsman, West Albany, N. Y. 
J. Latt, draftsman, Depew, N. Y. 
S. Bock, draftsman, Cleveland, O. 
F. A. Troxel, draftsman, Cleveland, O. 
A. A. Shafer, draftsman, Elkhart, Ind. 
F. H. Conners, draftsman, Pittsburgh, Pa. 
Apprentice boys who have been used as assistant instructors in the 
PARSONS: AEsiner SEO) OUTS so. i v.66 ss ies ow ee eesaeenesien 32 
Number of drawings made by boys which were adiled 


Lines tiles 











APPRENTICE SCHOOL-ROOM, BEECH 
awwumber of tracings made by boys which were aaued to the N. Y. C 
PRE TENER Fitna ceca taee sees eens eee ook oa son ops sis SheareR ear S82 
Number of drawings added to local drawing room files.............. 578 
Tracings added to local drawing room files............--:.eeeeeeeee 812 
DTD ocak hh ahaa Re cue a elieui a mAS SO vikw eine elta ee sien ians 2121 
Note.—(The total reported for 1907-8 was 1344, showing an 
increase of 777.) 
Pieber OE BODTCRECE CLUDE 0 6.6e5csc sedi ese cencssaie ces seausacios : 
Number of dances given by apprentice clubs..... eae eke ais etaratats 2 
Number of socials given by apprentice clubs..... —AM CCK cae eteees : 
Number of individual papers read by apprentices at club meetings.... 10 
Injectors, W. G. Ringland. 
The Future of the Apprentice, J. H. Donovan. 
Metallic Packing, W. G. Ringland. 
The Driver Brake, W. L. Degner. 
The Apprentice Club, E. T. Phelan. 
Walschaert Valve Gear, J]. H. Roden. 
Lining Up Guides, W. McGrath. 
Balancing Driving Wheels, J. W. Hugill 
Types of Bcilers, G. H. Font 
Travels in the Philippines, H. Van Etten. 
Number of papers read before apprentice clubs by other than appren- 
Rt eh la ad oa eacele 18 
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Following are a number of important jobs * done by appren- 
tice boys while working in the shops or roundhouses. Some of 
these were piece-work and were performed in remarkably short 
time. All of the work was excellent and worthy of special men- 
tion and in many cases the output equaled that of the regular 
journeyman: 

West Albany.—A second year apprentice laid out a locomotive frame for 
outside equalized brake from blue print. Two second year apprentices laid 
out a new locomotive boiler for all holes, including boiler mountings, run- 
ning boards, expansion pads, etc. 

Oswego.—A second year apprentice in the tool room is cutting gears, 
grooving taps and reamers and repairing pneumatic tools. A third year 
apprentice lays out driving wheel keyways, equalizers and brake tigging 
from blue print, working piece work. A fourth year apprentice makes cabs, 
cab doors, sashes, etc., working from blue print. 

Depew.—A second year apprentice working in the roundhouse overhauled 
an air compressor and made a gear rack for large lathes. Two fourth year 
apprentices are in the tool room making dies and tools, gear cutting, etc. 
They have built a flue testing machine and a hydraulic press from blue 
print. A third year apprentice in the millwright gang puts up ceunter- 
shafts and sets machines. A fourth year apprentice acted as forerran in 
the boiler shop for two weeks during the absence of the regular foreman. 








GROVE SHOPS—BIG FOUR SYSTEM. 

Collinwood.—A third and fourth year apprentice have each set valves in 
the roundhouse. A third year apprentice has charge of all piston and valve 
rod packing and grinds ali relief valves. 

Elkhart.—A second year apprentice with some assistance made a pattern 
for a 72-inch driving wheel, also for a car truck bolster column with brake 
hanger bracket. A first year apprentice fitted together 25 cast iron flasks 
for molding journal boxes. He bolted these up for planing and drilled all 
holes. He also finished up a set of metal patterns for journal boxes. A 
second year apprentice bored two cylinders and two piston valve chambers 
in nine hours, including setting up the machine, working piece work. 

St. Thomas.—A fourth year apprentice took charge of the valve setting 
job during absence of the regular man. 
out and put patches on boilers. 

Jackson.—A .third year apprentice fits pistons, piston valves, crossheads 
and intercepting valves, working to blue print. A third year apprentice 
can lay out and plane up a cylinder casting to blue print without assistance. 

McKees Rocks.—A second year apprentice squared the frames and lined 
up cylinders and guides for a new engine, working to blue print. <A third 
year apprentice laid off a reverse lever complete and transmission bar, using 


A second year apprentice has laid 


blue prints. 
Beech Grove.—A third year apprentice laid out holes on a new boiler for 
gage cocks, gage, water column, fountain, throttle, bell, checks, handrails 


* Eprtor’s Note.—Because of lack of space only a few of the many ex 
amples cited by Mr. Gardner are reproduced here. 
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etc., from blue prints. A first year boy overhauled and repaired a 9%4-inch 
pump, working piece work. A second year boy in the smith shop does 
eccentric rod and link work, piece work. Has also designed formers for 
bending clamps and fire door latches. A third year apprentice laid out all 
the patterns for 13 new boilers, including dome, dome ring, roof sheet, 
gusset sheet, waist sheet, throat and smoke box sheets, fire door sheet and 
front and back tube sheets. He also laid out all patterns for two new 
8000 gallon tanks; also assembled, riveted and calked one of the new 
boilers. 


Following are listed good responsible jobs * done by appren- 
tice boys while working in the mechanical engineer’s office or 
shop drafting room. This is all excellent work and worthy of 
special mention: 

West Albany.—A second year apprentice made drawings for an §%-inch 
improved compound air pump; one is to be built for trial. A third year 
apprentice made a book of 433 tracings from sketches of parts for smith 
shop piece work schedule. A fourth year apprentice made tracings for three 
layouts of machine location in new machine and smith shops. 

Oswego.—A third year apprentice designed and made drawings and trac- 
ings for link motion for classroom engine. A second year apprentice made 
drawings and tracings for a 38-inch tube roller, pneumatic cylinder cock, 
tool post slide, punch and die and hard grease lubricator. 

Collinwood.—A fourth year apprentice made 60 drawings and tracings of 
them for small tools used in the boiler shop. A third year apprentice made 
a list of all air tools in use, obtaining all information regarding them. 

Elkhart.—A third year apprentice has for nine months been designing 
and making drawings and supervising the installation of pipe clamps for 
all classes of locomotives. A second year apprentice has been making com- 
parative tests of material applied to 50 locomotives. 

St. Thomas.—A first year apprentice made an assembled drawing of a 
turret head, together with sketches of all the necessary attachments for 
making patch bolts and later made working drawings of them. A fourth 
year apprentice designed details for a grate arrangement and a dump rig- 
ging for a pile driver boiler. 

McKees Rocks.—A third year apprentice made a complete set of sketches, 
drawings and tracings for valve stem and piston packing. A third year 
apprentice made sketches of front end arrangement and completed a gen- 
eral drawing of it. 

Beech Grove.—A fourth year apprentice made elevation sketches, draw- 
ings and tracings for rebuilding a class F-62 locomotive. First and second 
year apprentices made sketches, drawings and tracings for the cross-sections 
of above locomotive. 

Depew.—A fourth year apprentice scaled down and traced a locomotive 
boiler complete. A third year apprentice made a drawing of a brush holder 
for an electric crane. 

Jackson.—. third year apprentice made drawings and tracings for the re 
designing of a flue rattler; sketches, drawing and tracing of screw press for 
the shop: complete drawings and details for flue welding furnace; also 
Another third 


pneumatic staybolt 


tracing of elevation and sections for three types of cylinders 


year apprentice made drawings and tracing for a 


breaker 


A NEW DRAWING COURSE FOR CAR SHOP 
APPRENTICES. 


R. M. Brown.—After consultation with heads of departments 
and mechanics we find a wide variation in regard to which parts 
of cars are most important for a drawing course for appren- 
tices. We have arranged the following course to be given the 
car apprentice after he has finished the general drawing course. 
On the first sheet are seven drawings showing joints, splices and 
bracing. On the second sheet are shown partial drawings of the 
following body and framing details: Post pocket, truss rod bear- 
ing, 7” brace rod washer, sill step, push pole pocket, stake 
pocket, truss rod anchor, needle beam bearer. 

On the third sheet are wood details as follows: Sheathing sec- 
tion, 244” flooring, 7%” flooring, sheathing (outside), floor fillet, 
end sill, vestibule step, crosstie beams. 

On sheets 4 and 5 are partial drawings of truck details, taking 
the six-wheel Pullman truck as a representative type; on sheets 
6 and 7 are partial drawings of the draft gear and platform de- 
tails of a standard passenger coach. The remainder of the 
course should give practice in drawing steel and wood under- 
framing, floor plans and general drawings. Care should be taken 
to choose standard cast and wrought iron details which are in 
use on all the N. Y. C. Lines in order that the models may be 
casily obtained. 

Discussion.—Mr. Brown’s suggestions seemed to meet with the 
approval of the conference. 


THE FREIGHT CAR SHOP APPRENTICE. 


(Editor’s Note: This course 1s intended largely for young 
men who have started in in the freight car repair department 


_and who seem to be capable of developing into good inspectors 


or foremen.) 

F. Deyot, Jr.—The schedule for freight car apprentices ex- 
clusively should give the apprentice a thorough knowledge of 
the manufacture and construction of freight car equipment in 
general, Our present apprenticeship system in this department 
includes only the machinist, blacksmith, carpenter and tinsmith 
trades, and since the variety of work required for freight car 
work in these trades is limited and only a small amount of skill 
required, we cannot expect to turn out very high class mechanics. 
However, with models and a proper course of lectures, the ap- 
prentice will acquire a fair elementary knowledge of work which 
he may not be called upon to do in the shop. 

The schedule as outlined below would result in more thor- 
oughly educating apprentices who are able to fill a foreman’s 
position than if they had simply worked at any one trade for 
the entire term: 


CIN cxecus os cdenaweteeeuniueneeeues 6 months 
PI vb i diacicnsind so cdactavwedcaneuedaaes > 
if. Ry ee eter A Ore Pam ne ert e* Ss 


Planing Mill 
Co IN idcrwdntiantdensasaneiudeapameges 
MI CNN a dated ervceewesansdeccssuscmhunnes oe. 


This schedule allows the boy a year for general car construc- 
tion work and for work in any departments other than those 
mentioned above. 


STIMULATING HOME WORK. 


H, S. Rauch—tThis can be done to a certain extent by giving 
data sheets* as a reward, but we cannot rely on it entirely as 1% 
takes the average apprentice about two years before he begins to 
realize the value of such information. I would suggest as a 
further stimulus that the average number of problem sheets 
worked out per capita at each point be sent to the New York 
office on the first of each month. These averages should then be 
arranged in bulletin form and sent out to all schools, and be 
posted on the bulletin board in the classroom. I think all in- 
structors and apprentices would look forward with interest to the 
arrival of these bulletins. 

A. L. Devine.—Since a majority of apprentices consider home 
work drudgery, it is quite difficult to stimulate it to any great ex- 
tent without giving the boys some inducement; something attrac- 
tive which will hold their interest. I believe this can be remedied 
by giving each apprentice a data sheet with each home problem 
sheet. We have tried this during the year and found the results 
very satisfactory; it was appreciated by the boys and caused no 
extra labor for the instructor as the data sheet prints were made 
by the apprentices during school hours. No trouble will be ex 
perienced in getting good material for at the present writing 2% 
data sheets have been furnished and 24 more are under way, 
making a total of 52. It will be an easy matter to increase this 
number to accommodate the total number of home problem sheets 
for there are many useful tables and other interesting informa- 
tion which may be adapted to our conditions. I would suggest 
that ar. additional binder be furnished each apprentice to file his 
data sheets. This will be of more value during and after his ap- 
prenticeship than the problem sheets and it is impossible to make 
one binder do for both, especially after a boy has served his sec- 
ond year. 


(To be continued text month.) 


FLEXIBLE Stayrotts.—Let us consider the flexible staybolt at 
a cost of 50 per cent. more for application to a locomotive boiler. 
We shopped one of our engines for overhauling. The boiler 
was sent to the boiler shop for a new firebox, with instructions 
to make a full installation of flexible staybolts; that is, back 
head, throat sheet, and both side sheets up to the seams of the 
wagon top. This engine has been in service now for over two 
years and has not had one broken staybolt removed. This looks 
pretty good for the flexible staybolts, as engines of this same 
type only run from 60 to 90 days before more or less of the 
solid staybolts have to be renewed.—C. J. Murray, Erie Railroad, 
before Int. Master Boiler Makers’ Assn. 


* See p. 138, April, 1909, issue of this journal. 








SUB-BITUMINOUS OR LIGNITE COAL AS FUEL FOR 


LOCOMOTIVES. 


E. W. Firt.* 





The enormous’ deposits of sub-bituminous, or as it is more 
commonly called, lignite, coal in the state of Wyoming and 
northern parts of Colorado, makes the question of using it as a 
fuel for locomotives of great importance, not only to these states, 
but also to the railroad companies whose lines pass through or 
near the lignite districts. The deposits cover without question 
one-half the area of Wyoming and probably one-third that of 
Coiorado. In the former state there are some ten ocr more 
veins of coal which run from a few inches to forty feet in thick- 
ness. The quality of the coal, however, is not uniform, and a 
different appearing coal will be mined in one hill to that in one 
not half a mile distant. Many shafts have been sunk, but this 
method of mining is not entirely satisfactory because of the 
quantity of water which percolates through the coal, the most 
successful mines being those driven into the hillside. This coal 
is very bright and shiny and almost entirely free of impurities; 
the fracture is sharp and irregular. 

In the northern Colorado coal field several veins are recognized 
which vary in thickness from seven to fourteen feet, and it is not 
difficult to trace them, chiefly because each variety has a different 
appearance. - The surface of the ground is rolling prairie, some 
parts being depressed, forming small valleys, where faults exist, 
which affect somewhat the depth of the coal from the surface. 
The principal mines operating, are shafts of various depths, 
ranging from 185 to 254 feet. The coal is bright and shiny, the 
fracture is regular and in some cases vertical, the layers of 
stratification being well defined. Some samples from the few 
mines driven into the hillsides are dull black and fracture is ir- 
regular. It is not considered, however, that this latter coal is 
any better quality than the grades from lower levels. Analysis 
of the different grades from both states show only slight varia- 
tions, but experience has shown that a laboratory test does not 
give sufficient information to determine accurately whether one 
grade is superior to another, for practical usé, and reliance 
should, therefore, be placed upon service tests made on a loco- 
motive. 

The following analyses are the average of many samples from 
fields in Colorado and Wyoming and are representative of the 
different mines now in operation in those states. The RB. T. U. 
is calculated and is not to be considered entirely accurate. 














| : : | ap 

P | Volatile Fixed . | Heat Units) 

| State Moisture; Matter | Carbon Ash Sulphur | B.T.U. | 

| | 

| f tia Se ee ae | 

Colorado.......... | 45.95 32.65 46.29 | 4-03 0.98 11458 

\Colorado. ..... | 13.08 | 3622 | 45.67 | 5.01 2.12 | 12181 | 

| Wyoming.........| 20.13 33.06 42.39 | 3.50 0.91 | 11072 | 

Wyoming......... | 9.44 | 40.47 45.74 | 3.83 0.54 | 11564 | 
1 1 





There are very few impurities in this coal, the percentage of 
ash and sulphur being small. The percentage of moisture is, of 
course, very high, some coals having as much as twenty-five per 
cent. This affects the storage qualities and it is necessary to 
protect it from the weather if stored at all. When stored under 
cover and properly protected by floor or platform from the 
moisture coming from the ground, it will keep in good condition 
for a long time without slacking to any extent or being in dan- 
ger of spontaneous combustion. Experiments have shown that 
coal stored in open cars from one week to ten days loses from 
5 to § per cent. of its moisture to an average depth of four 
inches, and will show signs of slacking. Below this depth the 
coal does not show so great deterioration, the total loss per car 
load not exceeding 2 per cent. As a general rule, the coal is 


* Consulting Engineer, 516 Bee Building, Omaha, Neb. 
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used within ten days from the mine, when the best results are 
obtained; under these conditions it has very few equals as a 
steam producer. 


There is a wide difference in the Wyoming coal, the samples 
analyzed having been taken from the extreme eastern and west- 
ern fields. It will be noticed that the ash is about the same, and 
the greatest difference is in moisture and volatile matter, the 
sample with the least moisture being a very fair storage coal. 
There is not such a noticeable difference between the Colorado 
samples, except in the amount of sulphur, and it is considered 
that the percentage is higher than it would have been if more 
care had been taken in the selection of samples. 


Both these coals are good steam producers, not only for sta- 
tionary boilers, but also for locomotives, and are now used with 
success on some of the largest engines in the United States, very 
few failures occurring from lack of steam, leaking flues or crown 
stays; in fact, it is preferred to semi-bituminous or bituminous 
coal by the men using it, especially in bad water districts. The 
results obtained show it to be an economical fuel, though a 
slightly larger quantity is used per 100-ton mile than bituminous 
coal, still, the difference in first cost and maintenance of powe1 
more than covers the cost of increased consumption. It is not 
so hard on flues, crown stays, staybolts, grates or ashpans as bi- 
tuminous coal, there being so little ash there is no clinker when 
properly fired, with practically no shaking of grates. 

Notwithstanding these good features, there are some serious 
objections to its use on locomotives, which may be outlined as 
follows: 

1. Danger of setting fire to property on or near the right of 
way. 

2. The necessity of special spark arresting devices, grates and 
ashpan. 

3. Poor storage qualities. 

Objections 1 and 2 are so closely allied, they will be considered 
under one heading. 

Sparks from lignite being light and wood-like, have the pe- 
culiarity of remaining alive until almost entirely consumed, in 
this respect differing from those from bituminous coal. Conse- 
quently, greater care has to be taken of the spark arresting de- 
vices for lignite coal, and the successful use of this coal on loco- 
motives as at present designed practically depends on three 
things, namely: 

(a). Proper construction of spark arresting devices. 

(b). Inspection and maintenance at terminals. 

(c). Firing of the locomotive. 

By proper construction is meant that in the front end the net- 
tings, or other devices applied to the engine must be as nearly 
spark-proof as it is possible to make them. It will not do to 
have any openings around the edges of the netting, especially 
along the sides or where the steam and exhaust pipes pass 
through; these places should be covered with tight-fitting strips 
of sheet iron bolted down, and, if desired, iron cement can be used. 
but this is not recommended because then an opportunity is 
given for covering up careless workmanship. The netting used 
must be the smallest possible mesh consistent with proper draft- 
ing of the engine. Doors in the netting should have iron frames, 
one fastened to the netting of the door and the other to the 
netting of the front end. Iron should be placed against iron, 

and fastened with studs and taper split keys; this method en- 
sures a tight joint. : 

The ashpan is also a very important feature. It requires to be 
tightly constructed, all air openings must be covered with double 
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netting to prevent escape of sparks and doors should close tight 
to their frames; these precautions are necessary because high 
winds will blow the ashes out of the ashpan if it is loosely put 
together, causing trouble on the right of way. 

Inspection and Maintenance——Too much attention cannot be 
given this work; on it depends success or failure with regard to 
throwing fire from the stack or dropping from the ashpan. It is 
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possible when careful inspection and prompt repairs are made, 
to run engines for months without complaint, still, although in- 
spection be carefully made, if repairs are not promptly done, it 
may happen that there is a good chance of damage to property 
on the right of way occurring on the next trip, which often 
amounts to more than the loss of time by holding the engine 
and cost of repairs. 

Firing —A good fireman can fire this coal without throwing 





desired to store this coal for any length of time, say six months, 
it is then absolutely necessary to keep it under cover and protect 
it from the moisture of the ground. That it can be stored for 
that length of time under those conditions without serious de- 
terioration has been proved. The coal loses only a slight por- 
tion of its moisture, and the volatile gases remain about the 
same. This shows that when the coal is fresh the larger part of 
the moisture is mechanically combined, and is, therefore, in bet- 
ter condition to mix with the heated volatile gases than if it 
were in chemical combination in the coal. However, it may be 
accepted that up to the present time the situation does not require 
the storing of the coal, and practice has proved that the fresher 
it is used the better the results. 

When the foregoing arguments are considered there should be 
no greater liability to cause fires on buildings and other property 
near railroad right of way, with lignite than with bituminous 
coal, for the prevention of throwing fire depends almost entirely 
on the spark arresting devices and the fireman. Thus if the spark 
arresters are properly constructed, inspected and maintained, and 
the engine properly fired, the use of lignite coal as locomotive 
fuel is entirely feasible. 

A short description of some of the front-end arrangements 
which have been used, and are now in use on locomotives on 
various roads burning this coal are illustrated, and show the ex- 
tent to which experiments along this line have been carried in 
efforts to make a perfect spark arrester. The illustrations show 
only those which have been known to be successful in actual 
practice and are in service to-day. 

DiaMonp Stack.—The diamond stack, with all its faults, is 
the oldest and safest spark arrester in service to-day. Though 
more expensive to maintain and more costly in the consumption 
of fuel than the straight stack with extended front end, it is 
without doubt, the most effective. Figure 1 illustrates an or- 
dinary type of diamond stack used on some roads in preference 
to the extended front end, especially in timber country. Several 
years ago experiments were made to determine the comparative 
loss from back pressure between the diamond stack w:th cone 
and netting, and the straight stack with extended front and 
spark arrester, which resulted in showing a loss of over 20 per 
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FIG. 2. 


fire from the stack and have plenty of steam, by firing light and 
often; but the one who throws in fifteen to twenty scoopsful at one 
fire, generally waits too long between fires, which results in coal 
burning down, and when next fire is thrown in, the light sparks 
are stirred up and ejected from the stack. While these may not 
be large enough to cause any damage, still they make an alarming 
illumination which frightens the property owners along the road. 

3. The poor storage qualities of this coal are a serious draw- 
back in some respects, but the facility with which it can be ob- 
tained more than offsets this objection. As before stated, if it is 








FIG. 4. 


cent., due to the back pressure in the diamond stack. These ex- 
periments showed that the diamond stack was not an economical 
factor, and efforts were directed to perfecting a straight stack 
and extended front end that would be a spark arrester and at the 
same time make a good steaming engine, without increasing the 
consumption of fuel. It is not the intention to follow up the 
various designs which were tried and found wanting, and three 
designs are shown which illustrate different practice and ideas. 
ExtTENSION Front Enp.—Figures 2, 3 and 4 show the most 
successful arrangements in service. The first design has been 
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very successful as a spark arrester, but some trouble was ex- 
perienced from filling up and consequent burning out of the lower 
nettings. This occurred more frequently on the small engines 
than on the larger ones, and was overcome by substituting a 
plate for the lower course of netting. The main feature in this 
plan is the double nettings, the sparks having to pass through 
two courses before reaching the stack. The repairs with this de- 
sign are not excessive. 

The design shown in Fig. 3 has not been very extensively 
used, but is far less complicated and uses a larger nozzle tip 
than Fig. 2. It is practically a self-cleaning front end, depend- 
ing on the pulverizing of the sparks before they pass through 
both nettings to the stack. The repairs are light. Objections 
have been raised to this plan on account of the double doors in 
the netting, to get at the exhaust tip, which leaves a loop-hole 
for carelessness in making repairs. 

The design shown in Fig. 4 is extensively used on several 
roads and gives very good satisfaction. It is simpler in con- 
struction than either of the others, but has the objection that 
there is only one course of netting used. This compels the appli- 
cation of a much finer mesh netting than that used in the other 
types, neither can so large an exhaust tip be used. More sparks 
are retained in the front end and have frequently to be let out 
through the cinder hopper, the netting stops up and decreases the 
draft, and together with the smaller exhaust causes increased 
consumption of fuel; therefore, notwithstanding the cheaper 
construction and repairs, it is not as favorably looked on for 
general economy as Fig. 2, which is considered the most effective 
of the three designs. 

In connection with this subject it might be stated that with all 
these extended front end plans, it has been found necessary to 
use an extremely long fire brick arch, which assists in retaining 
the lighter parts of the coal in the fire box and also helps ma- 
terially in consuming the volatile gases and excess carbon which 
otherwise pass off as smoke. The fire-brick arch is built up 
solid against the flue sheet, thus preventing any direct draft 
through the flues and protecting them from cold air. 

The most suitable ashpan for lignite coal is of the hopper type, 
with openings at the sides for air. These openings require to be 
well protected with double netting. The doors require to be 
made with a tight joint and the levers must be arranged so they 
can’t possibly become unlatched on the road. 

Lignite coal breaks up so very easily in the fire box that or- 
dinary grates cannot be used, but special designs with */,,7inch 
openings between the bars have proved successful. The fingers 
are short, as it was found that long-fingered grates broke up the 
fire too much when shaken. Box grates with bars %-inch wide 
with ®/,,-inch openings work quite satisfactorily. 

Lignite coal is most efficient on long-flued engines of large 
boiler capacity, in fact any large consolidation or prairie type 
engine of modern design will give perfect satisfaction with this 
coal. It is not necessary to provide for such an extremely large 
grate surface as the quality of the fuel would lead one to sup- 
pose, fifty to fifty-four square feet being ample for a seventy- 
eight to an eighty-four inch boiler, and is within the limit of en- 
durance of the fireman. 

It seems, however, that the proper solution of the problem 
would be to build a boiler after a new design that would not 
require special spark arresting devices, and which would have 
a large heating surface, long flues and grate area in proportion. 


BROADENING THE VIEWPOINT OF AN OrrFiciAL.—As a further 
means of education, division officials are sent, a few at a time 
and usually in a business car, on a fifteen-day trip once a year 
over other railways to observe methods and appliances. The 
semi-annual meetings of general officials are held in different 
‘cities on the Associated Lines in order that the participants may 
gain an idea of conditions on all parts of the system. The Chi- 
cago office endeavors to spread among all the properties or to 
cause them to send to each other from every available source all 
possible information that may have an educational value.—J. 
Kruttschnitt before the New York Railroad Club. 





A GOOD OPPORTUNITY FOR AMBITIOUS MEN. 





What is designated as an educational bureau of information 
was established on the Union Pacific Railroad, September Ist 
The objects of this bureau, as stated in the circular making the 
preliminary announcement, are to assist employes to assume 
greater responsibilities, to increase the knowledge and efficiency of 
employes, and to prepare prospective employes for the service. It 
is the policy of the road to, as far possible, fit its own employes 
for promotion, and the new bureau is intended to assist such of 
the employes as indicate a desire, to qualify, by means of courses 
of instruction, which will be specially prepared for them, in addi- 
tion to the reading and study of such published works as bear 
in a practical manner on their work. 


The privilege of using this bureau is open to all departments 
and employes free of any charge, the company maintaining it for 
the benefit of the entire service. The work of the bureau wili 
be controlled by a board of supervisors, consisting of the follow- 
ing officers of the company: Vice-president and general manager, 
freight traffic manager, general superintendent, chief engineer, 
superintendent motive power and machinery. 

An advisory board, consisting of responsible officials selected 
from the various departments, (i. e., operating, traffic, engineer- 
ing, mechanical, signal, legal, auditing, etc.), will act with the 
chief of the bureau in handling all questions relating to their re- 
spective departments. This board passes on all applications for 
courses and assigns such work as it deems best suited to the man. 
It also passes on the answers to all questions sent in, so that there 
will be no danger of interference with the general organization’s 
instructions or ideas. 

The following outline of the work of the new department is 
taken from one of the circulars issued from the office of the gen- 
eral superintendent. 

“Assisting Employes to Assume Greater Responsibilities —The 
bureau will offer any employe desiring to qualify himself to as- 
sume greater responsibilities, a course of reading and study along 
the line which he may indicate. This course will be conducted 
somewhat on the method of now existing correspondence schools, 
and will be prepared with special reference to the needs of the 
particular case. This course need not necessarily be confined to 
the particular work of the department with which the employe is 
connected, but may embrace any subject, the knowledge of which 
may be of value to the employe in the position now occupied or 
which would help to qualify the employe to change positions to a 
line of work which would be more nearly suited to his ambition 
or desire. 

“An employe taking up a special line of work of this kind must 
show his interest in it by doing a reasonable amount of reading 
or studying. Otherwise the company will not be justified in con- 
tinuing the expense of maintaining the employe on its student 
rolls. 

“Those selected for advancement to minor official positions will 
be afforded an opportunity, before formal appointment is made, 
of acquiring a knowledge of the practical workings of such de- 
partments as they have not been intimately connected with, 
through a temporary connection therewith under the direction 
of the heads of such departments, and at a salary fixed by the 
board of supervisors. 


“Increasing the Knowledge and Efficiency of Employes Now in 
the Service——This bureau offers to all employes the opportunity 
to increase their knowledge, thereby increasing their efficiency, 
by means of the information department feature. Employes de- 
siring information on any problem or proposition connected with 
their work, or on railroad matters in general, can, without any 
formality, address this bureau, stating the information desired. 
Name and address, position or occupation, division, district, office 
or shop where employed should also be stated. This informa- 
tion will be furnished promptly and in as simple and practical a 
manner as possible. 

“All inquiries should be addressed to the Chief of the Bureau 
of Information, but any inquiry requiring special departmental 
information will be referred to the member of the advisory board 
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best qualified to give the information desired, it being the inten- 
tion to have all inquiries answered in such a manner that they 
will in nowise conflict with the instructions, ideas or precedents 
of the department to which they relate. Questions referred to 
members of the advisory board will not carry the names of the 
employes desiring the information, although a record will be kept 
available to the heads of departments wishing to know whom 
of their employes are seeking to increase their knowledge of 
railroad matters. 

“It is the intention to further this work by means of lectures 
on live railway subjects, to be given from time to time at vari- 
ous district headquarters. Pamphlets and reports will be dis- 
tributed periodically, containing information on subjects of inter- 
est. Classes will be organized at various points to teach im- 
portant subjects, and a representative of this bureau will be con- 
tinually on the road to handle matters which cannot be properly 
explained or demonstrated by correspondence. 

“Preparing Prospective Employes for the Service.—This bu- 
reau will be glad to register the names of dependents or relatives 
of employes who wish to enter the service of the company, and 
will also keep in touch with various universities, colleges, high 
schools and technical schools for the purpose of having at all 
times material on hand to supply help desired by any of the de- 
partments. Persons registering with this bureau may indicate 
the particular line of work which they desire to follow. They 
will be given every opportunity for learning the elementary 
methods and requirements of the department they wish to enter, 
and while it is not promised that positions will be given to all 
applicants, it is, however, expected that the various departments 
will avail themselves of this opportunity for filling vacancies in 
their ranks from individuals registered with this bureau, who 
have taken advantage of the opportunity to qualify themselves 
for the positions desired.” 


From the last paragraph, quoted above, it would appear that 
young men about to enter the railroad service will have excep- 
tional opportunities offered to them for gaining a thorough and 
complete knowledge of the branch of work which they wish to 
take up. 

The headquarters of the bureau is at the Pacific Express Build- 
ing, Omaha, Neb. D. C. Buell, who, in addition to his railroad 
training, has had considerable experience in educational work 
along correspondence lines, has been appointed chief of the bu- 
reau; his assistant is G. W. Seiver. 





TEMPERING HIGH-SPEED STEEL Toots.—The following data as 
to tempering tools are accurate for practically all makes of good 
high-speed steel, and cover in a general way the range of these 
tools. The temper of high-speed tools is in general drawn (when 
they are tempered at all) somewhat farther than is done with 
carbon-steel tools. Roughing lathe tools, and all tools for heavy 
rough cutting, are left untempered. Large reamers and drills 
with heavy stocks are drawn at 440° F., which is equivalent to 
a light straw surface color. Ordinary drills, small reamers, and 
other tools having rather light stocks or bodies, and subject to 
considerable torsional strains, are drawn at 460° F., or a full 
straw color. Threading dies and taps, 490° F., very dark straw 
or brown yellow. Ordinary milling cutters and the like, 400° F., 
or faint yellow. Punches, stamping or cutting dies, and shear 
blades, 530° F., purple. Chisels, snaps, and like tools subjected 
to sudden shocks, 570° F., or polish blue. Wood-working tools 
of nearly all sorts, 525° to 625° F., which is from light purple 
to greenish blue, according to shape and kind of wood to be 
cut. Brassworking should be drawn from 20° to 30° lower than 
iron or steel cutting tools of the same kind—O. M. Becker im 
the American Machinist. 





FLux FoR Oxy-ACETYLENE WeELpING.—After numerous experi- 
ments F. C. Sanborn, of Bridgeport, Conn., has discovered that 
common salt is as good a flux as any of the more expensive 
compounds.—American Machinist. 





THE USE OF TWO AIR PUMPS ON THE LOCOMOTIVE. 


The advisability of using two medium size air pumps on a 
locomotive, in place of one large one, was discussed in a com- 
mittee report at the General Foremen’s Convention as follows: 

“In applying one air pump to a locomotive there is always a 
liability of its breaking down at a very unexpected time. With 
the application of two pumips it is assumed that we must always 
have one for service in case the other breaks down. 

“While the double unit proposition has some very desirable 
features, we should not overlook the fact that its adoption will, 
if extra precautions are not taken, lead us into some very un- 
desirabie conditions. Therefore, while we are considering the 
merits of this arrangement as a source of air supply, we should 
also consider it from a train-handling standpoint. That the 
number of delays at terminals, so common on account of the 
inability of the single pump to pump sufficient pressure to 
prcperly test the brakes and insure the safe handling of the 
train, and that the number of air pump failures and slid flat 
wheels will be materially reduced, can not be questioned. And 
by reason of the fact that as high temperatures will not be de- 
velopcd during compression with this arrangement as with the 
single unit, we can expect less trouble with frozen brake pipes. 
However, it is likely to encourage carelessness on the part of the 
trainmen and car inspectors in looking after brake pipe leakage, 
which must be kept within certain limits if we are to expect 
smooth handling of long trains and to keep the maintenance of 
freight equipment within a reasonable figure; an excessive brake 
pipe leakage takes the control of the brakes out of the hands of 
the engineer, and incites undesired quick action of the brakes, 
both of which are sure to result in much train ‘parting and dam- 
age tu equipment and lading. 

“At present most of the large freight engines and a number of 
passenger engines are equipped with 11-inch pumps, these pumps 
having sufficient capacity te supply most of the big trains when 
in good condition; in applying two pumps, it would be unneces- 
sary to go to the expense of putting on two 11-inch ones. The 
following data have been secured from the Big Four, which has 
three cugines in service, with two 9‘4-inch pumps each, one of 
which has been in the heaviest freight service for the last year, 
making 145 miles daily; the present condition of these pumps 
indicates that they will continue to give satisfactory service for 
several months. 

“Up to the present time the maintenance cost on the two pumps 
has been iess than $1.00, and should it become necessary at the 
end of 18 months to remove the pumps, they can be overhauled 
for about $30.00 ($15.00 each), which means a yearly cost of 
$20.co for both pumps. 

“The average life of the 11-inch pump in heavy freight service 
is from five to seven months, and the average maintenance cost 
is about $32.00 a pump per year. The maximum capacity of the 
II-inch pump, pumping against 100 pounds pressure, with 200 
pounds steam, is about 57 cubic feet of free air per minute. 
Under the same conditions two 94-inch pumps will pump 70 
cubic feet per minute. The steam consumption per cubic foot of 
air pumped is practically the same in both cases. The location 
of the two pumps is only a matter of choice, but it is more de- 
sirable and economical in every way to apply both pumps with 
one bracket on the left side of the shell of the boiler.” 


INSPECTION OF CoAL.—As far as possible, the inspection of coal 
by purchasers should be made at the mine, in order to know the 
conditions existing when the coal is loaded. The top of a car 
can easily be picked carefully, and especially when: drop-bottom 
cars are used it would be difficult to detect the impurities con- 
tained below the surface. Sizes used for locomotive purposes 
cannot always be disposed of commercially, and rejections at 
points far distant from the mines may work a serious hardship 
on the producer and the railroad as well—From Committee Re- 
port before Int. Ry. Fuel Assn. 
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FIFTY-TON STEEL GONDOLA CAR. 





VIRGINIAN RAILway COMPANY. 





The Virginian Railway Company has recently received an 
order of 1,500 all-steel gondola cars from the Pressed Steel Car 
Company. These cars are 40 feet long inside and have four small 
drop doors. Practically all of the coal cars on this road are un- 
loaded by machine; it is therefore not necessary to arrange them 
for self-unloading and only enough drop doors are provided to 
facilitate the unloading through the bottom at points where the 
unioaders are not in use, or in case other classes of material are 
transported. 

In order to keep down the stock of material for car repairs 
and to reduce the cost of making repairs all pressed steel mem- 
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bers and plates are designed to be used interchangeably on all 
designs of freight cars, cabooses and tender frames. 

The general dimensions of these cars are as follows: 
Length inside 





cess cUecuensdwaetecadauwe dss aOecnewekawcwneeeweean 40 ft. 
ee RO EE DINING wid oss ce concnsasamcebouaeadeeubaws 43 ft. %& in. 
EE Pica tacavadsadden ccndsiwanaeedesenesweidwsiueel ft. 4 in. 
OG Oe MEIN i 6 6 oeri a cesdarenecudebedededuamabaced 10 ft. % in. 
PE MN GAC r UAC Rieeddchdtscccdekevaceeceeanensseueneuaus 4 ft. 6 in. 
Height from rail to top of sides 3 ft. 3% in. 
Sener Ob GUND Ot CNUs ccc edcccacedecasenneweneseasees 81 ft. 3% in. 
By ee GU ON oo. ns dacwuddacucadededaceesateawasksewenrtelen 4 
Se Or CD I 5.560 5 cand adsiwsncndieccddces 2 ft. 4 in. by 2 ft. 2% in. 
pe re eer re ee ne er ee ee 43,300 Ibs. 


The center sills are 15 in., 40 lb., channels. They are covered 
between the bolsters with a 5/16 in. cover plate 20 in. wide and 


tied together by the top cover plate 7/16 in. thick, 16 in. wide, 
extending practically the full width of the car and with a bottom 
cover plate 34 in. thick, 16 in. wide, extending beyond the side 
bearings. The % in. floor plate at the end of the car is in one 
piece and its rear end is riveted between the bolster cover plate 
and the diaphragms. The floor plates, between the bolsters, are 
4 in. thick and are bent upwards at the sides and riveted to the 
side sheets as shown. 

There are four drop doors with openings 2 ft. 4 in. long and 
2 ft. 2% in. wide. These doors are operated by a simple mech- 
anism—a chain winding on a shaft—as shown in one of the il- 
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Section at Intermediate Diaphragm Section at Wheel Diaphragm 
lustrations. At the center of the car the center sills and sides 


are tied together by pressed steel diaphragms, similar to those 
used in the bolsters, and with a plate 6 in. wide extending across 
the bottom about two-thirds the width of the car. Between each 
pair of doors a similar construction is used. On the other side 
of the doors-are what are known as intermediate diaphragms. 
These consist of a pressed steel diaphragm between the center 
sills, as well as between the center sills and the sides; these 
diaphragms are of a uniform depth of 9-11/16 in. The cross tie 
between the intermediate tie and the bolster is an 8 in. channel, 
a greater depth not being allowable because of its being over the 




















are reinforced at the bottom, on the inside between the bolsters, 
with 3 x 3% x 5/16 in. angles. Westinghouse friction draft gear 
is used with Farlow attachments. The bolster consists of pressed 
steel diaphragms between the center sills and the sides and a 
s‘eel casting between the center sills. These parts are securely 
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wheels. These channels only extend between the center sills and 
the sides, the center sills not being tied at these points. 

The sides and ends of the car are constructed of % in. plate. 
The sides are stiffened at intervals, varying from 2 ft. 10% in. 
to about 3 ft. 11 in., by U-shaped pressed steel side stakes, 4 in. 
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deep at the point of greatest depth. The side sheet is reinforced 
at the bottom on the inside by 314 x 3 x 5/16 in. angles and at 
the top on the outside by 4 x 3% x % in. bulb angles. The ends 
of the car are stiffened on the outside by two 5 in. Z bars placed 
horizontally and by two vertical gusset plates on the inside just 
over the center sills. They are also reinforced at the top by 
bulb angles, in the same manner as the sides. The buffers are 
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CROSS SECTION THROUGH DROP DOOR. 
bolted to wooden buffing blocks reinforced at the back by a chan- 
nel, 

The trucks are of the diamond arch bar type with pressed 
steel bolsters. The general design of these cars was prepared 
under the direction of R. P. C. Sanderson, superintendent of 
motive power, the details being worked out by the Pressed Steel 
Car Company. 


INCREASING THE LIFE OF LOCOMOTIVE CRANK AXLES. 





The extensive adoption of 4-cylinder 4-crank locomotives in 
France has shown the necessity of improving the design of the 
crank axles. Their cost is very high, and cracks in the webs or 
cheeks began to appear after a relatively short period of ser- 
vice. Under these conditions, the railway engineers have been 
compelled to investigate the best design of crank axle in order to 
increase its life and to reduce the maintenance expenses of the 
locomotives. On the Western Railway of France the following 
observations have been made on crank axles of the oblique type 
(as shown in Fig. 1) used on fast passenger engines :— 

(1) Of 13 ordinary axles of annealed open-hearth steel on 
locomotives of the 4-4-0 class, 10 were found to have cracks after 
runs of from 105,000 to 158,000 miles; (2) of 26 hollow axles 
from similar locomotives, three were found to have cracks after 
making runs of from 291,400 to 339,760 miles; (3) other things 
be:ng equal, the crank axles of engines of the 4-4-2 class gave 
less service than those on engines of the 4-4-0 class, and on the 
former engines axles of annealed open-hearth steel have devel- 
oped cracks after runs of from 45,880 to 124,000 miles. 

The axles crack always in the filleted angles A or B, Fig. 1, 
under the influences of the violent shocks in service, the dynamic 
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effects of the shocks being concentrated at these points, where 
they cannot be absorbed by the elasticity of the metal. Perma- 
nent deformation is set up, and in time a crack appears; its de- 
velopment is often facilitated by defects in the metal, resulting 
from the segregation of metal in the ingot. 

In order to avoid the formation of these cracks, Mr. Frémont, 
Chief of Works at the School of Mines, has devised the plan 
ot cutting away the crank web in the part between the journal 
and the crank pin, as shown in Fig. 2. With this arrangement, 
the dynamic effects are not concentrated at a point, but are dis- 
tributed around C and D, over the largest possible amount of 
metal, and the elasticity of which can absorb them. This method 


also removes the defective metal that may occur in the axis of 
the ingot. Fig. 2 shows the arrangement for double-web cranks 
on straight axles, as well as for single-web cranks on bent or 
oblique axles. 

Five axles of the oblique type, which showed cracks after runs 
of 106,480 to 213,195 miles (on engines of the 4-4-0 class) had 
the webs slotted out in the Frémont plan so as to remove all 
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traces of the cracks. Since then (and up to October, 1908) they 
had run for from 29,080 to 92,253 miles, and had shown no signs 
of cracks. 

Four new crank axles with slotted webs were put in service 
on engines of the 4-4-2 class (with which cracks are most likely 
to occur), and have run from 81,230 to 110,193 miles without 
showing any cracks. Axles made of the same metal, but with 
solid webs, were applied at the same time to similar engines in 
the same service; these showed cracks after running less than 
62,000 miles—E. Hallard, Asst. M. E. Southern Ry. of France 
in the Revue Generale des Chemins de Fer. 


TESTING LOCOMOTIVE FUEL. 

A committee of the International Railway Fuel Association 
recommended in its report that fuel contracts should be based 
on a stipulated amount of ash, with penalties for excess and 
premiums for reductions, as is the practice of the United States 
Government. While the members generally seemed to favor this 
principle, there is more or less uncertainty as to just how the ash 
content should be determined. 

R. Emerson, of the Lehigh Valley, in speaking on this phase of 
the question, said: “The farther my experience has extended in 
these matters, the less confidence I have in the methods of sam- 
pling fuel. Suppose a consumer receives a carload of coal and 
wishes to determine roughly the average per cent. of ash in that 
carload. He attempts to pick a sample. Let him pick two or 
three pieces of coal at one end of the car, two or three pieces 
of coal at the other end of the car, two or three at the middle; 
he gathers up a few impurities that he sees lying around, bone 
or slate. The quality may fluctuate through the car, and he takes 
more samples, finally getting quite a little pile of coal. He then 
quarters it, dividing it into four parts so as to get what he calls 
an average sample. He breaks the lumps up more, quarters that 
again and finally when he gets done with all, he has a very 
small pulverized sample that is supposed to be an average sample 
of the fuel. He contents himself with not only one sample, but 
he may take a dozen of such supposedly average samples and 
then proceed to analyze his fuel in the laboratory to determine 
its calorific value, and its chemical constituents. Now he takes 
all his results and averages them together and gets (to his satis- 
factiou at least) the average determination of the quality of the 
coal furnished by that car. 

“But it seems to me that, notwithstanding the care of his 
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method of analyzing and his mathematical averages, his first 
selection of a sample is unscientific and crude in the extreme. 
It is a question in my mind if, owing to the crudeness of select- 
ing the sample, however conscientious a man may be, however 
many witnesses he may have representing the mine or somebody 
else, to see that the sample is a fair one, that you are not getting 
good results which you know really represent the calorific con- 
tent of the car. Mr. Crawford, of the Burlington Lines, has 
gone rather to the method of testing the fuel in actual service on 
the locomotives, and that method, while a more rough-and- 
ready one, it seems to me is really much more nearly in the right 
direction. (See AMERICAN EncrneeR, April, 1908, page 124.) 
“On the Lehigh Valley, we have not gone into this question 
of regularly testing the quality of the coal received. I have 
been asked to take that matter up and do something in connec- 
tion with it, but I have been so dissatisfied with the ordinary 
“scientific” method that I have not been willing to put our com- 
pany to that expense. Mr. Crawford’s results have been more 


satisfactory, and I have been seriously considering using his 
method. 

“There has lately occurred to me, however, the possibility of 
using a much more wholesale and perhaps generally more prac- 
tical and satisfactory method, and that would be to weigh the 
ash from each locomotive, just the same as we weigh the coal 
issued to each locomotive. Of course, there will be certain 
difficulties in connection with that. The ashes will often be 
scattered and dropped along the line, fires will be cleaned at odd 
stations and a certain amount of the ash content will be lost in 
that way, but perhaps, taking certain runs, you might get at some 
fairly satisfactory result by weighing all of the ashes that were 
produced from all the coal issued to those locomotives, and in 
that way arrive roughly at a per cent. of ash content of the coal 
(hat was consumed, and determine the basis on which you would 
pay your mine for the quality of coal delivered.” 

Geo. M. Carpenter, of the N. C. & St. L., agreed with Mr. 
Emerson, and spoke as follows: “The usual custom is for the 
party who is to make the analysis to go to the face of the vein 
and make a series of clippings from the top or roof, taking 
anything that may come in the path and take a sample, perhaps, 
two or three times on the same face; take it then into his labor- 
atory, and then he will come out, and tell you of the high per 
cent. of carbon that this coal shows, the low per cent. of sul- 
phur, ash and volatile matter. While he is doing that, some 
miner drills a hole into that same vein and makes a shot, and if 
that same man were to come back and take another sample and 
analyze it, his results would be altogether different. There arc 
very few mines in this country that the analysis will prevail or 
follow itself up throughout the entire vein. The consequence is 
that buying coal on the fuel analysis of the fixed carbon in the 
coal, lias never yet been found to be uniform or satisfactory. [ 
agree with Mr. Emerson when he says that to determine the most 
economical grade of coal is to put it into service and get its 
value from a practical standpoint, and not a theoretical one.” 

Eugene McAuliffe, president of the association, at the close of 
the discussion said: 

“I appreciate that laboratory work is scientific and generally 
accurate, but Mr. Emerson struck the keynote, when he said it 
all rested with the fellow that took the sample. * * * I be- 
lieve that the B. T. U. discussion which has been exploited a 
great deal in the last four or five years is rather on the wane. 
| do not believe that it is practical to apply it to railroads at all. 
In the first place, you have to measure up the results you get 
from railroad coal after it is placed on the engine tender, and 
you know sometimes we take an operator’s coal and keep it on 
hand a couple of months before putting it on the engine tender, 
and the result is, you have to take your sample off the coal chute, 
and we have not the facilities at the average coaling station to 
take samples and to get, as Mr. Emerson says, a thoroughly rep- 
resentative sample. I would say, for a fair sample, I would want 
two or three tons of coal to mix, reduce, quarter, grind, and 
work down; it would probably increase the supervision incident 
to the purchase, handling, distribution and economical use of 
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coal four or five per cent. How clearly out of the question it 
would be to get the force necessary to properly sample railroad 
coal and get reasonably accurate results on the B. T. U. basis!’ 

“IT think there is only one way to determine the relative effi- 
ciency of coal. In the first place, I believe a coal that will get a 
heavy train over the road in a reasonable time with a reasonable 
quantity of fuel is probably the most economical coal for a rail- 
road to buy. If you can do that with mine run, I say, buy mine 
run; if you cannot do it with mine run, buy screened coal. If 
you can get a successful grade of coal by screening out a percent- 
age of the slack, buy that. If you have to have it all taken out, 
have it taken out and pay for it. There is only one way to test 
locomotive coal, and that is to take an engine of average char- 
acter and condition, with an average crew—I am speaking of an 
average crew from the standpoint of intelligence and experience 
—and give them a full tonnage train that will keep the engine 
busy over the division, put competent, honest observers on the 
engine, and, after weighing the coal and calibrating the tank, de- 
termine the exact amount of coal and water used, compute at the 
end of probably a three round-trip period the evaporative effi- 
ciency of the coal; make note of weather conditions, delays, time 
used in cleaning fires, ash pans, etc., and keep that work up. It 
should be kept up for about six months during the summer sea- 
son. I do not believe in conducting evaporative tests, or loco- 
motive tests in the winter time, when the weather conditions are 
so shifting as to practically nullify the results. The losses from 
radiation are abnormal in cold weather, therefore we should have 
an average temperature. I do not think the man in charge of the 
iests should work on oné grade of coal an undue length of time 
—they become careless—but shift the thing around, keep moving, 
and at the end of a couple of years you will know fairly well 
where you are at. 





AVAILABLE Water Power—M. O. Leighton, of the United 
States Geological Survey, estimates that “were all practicable 
storage sites utilized and the water properly applied, there might 
be established eventually in the country a total power installation 
of at least 200,000,000 horse-power and probably much more.” 
The significance of this is more readily apparent when it is re- 
called that the total estimated horse-power now used in this 
country, including the railroads, is only about 30,000,000. Thus 
far only about 5,356,000 h.p. of water power has been developed. 
The United States Geological Survey has recently issued a bul- 
letin designated as “Water-Supply Paper 234,” containing a num- 
ber of papers on conservation of water resources which were pre- 
sented before the National Conservation Commission. Among 
these are “Distribution of Rainfall,” by Henry Gannett; 
“Floods,” by M. O. Leighton; “Developed Water Powers,” com- 
piled under the direction of W. M. Stewart, with discussion by 
M. O. Leighton; “Undeveloped Water Powers,” by M. O. Leigh- 
ton; “Irrigation,” by F. H. Newell; “Underground Waters,” by 
W. C. Mendenhall; “Denudation,” by R. B. Dole and H. Stab 
ler, and “Control of Catchment Areas,” by H. N. Parker. 





Tue VaALueE or Goop Licghtinc.—As a mere matter of indus 
trial economy, there is no item of such importance as the efh- 
The “cost of raw mate 
rials,” “interest and depreciation,” “office expense,” or any item 
that you will, is wholly overshadowed by the cost of labor; and 
there is no single utility that has a greater influence upon the 
actual efficiency of the laborer than the light by which he works. 
At least 99 per cent. of the results of labor are accomplished 
under the direction of the sense of vision. Imperfect or de- 
fective vision makes labor difficult, and the results imperfect. 
Of all things let the workman have a good light. As human 
labor has become less a matter of mere physical strength, and 
more a matter of intelligence, the mental attitude of the worker 
has come to be of greater importance. The discontented worker 
will never equal in efficiency the contented worker, and the 
worker who is compelled to use poor tools, the most important 
of which is light, is bound to be discontented —E. L. Elliott in 
the Illuminating Eugineer. 


ciency of workmen and workwomen. 









LOCOMOTIVE COUNTERBALANCING.* 


H. H. VauGHAN. 





The counterbalancing of locomotive engines is one of the 
few problems in connection with that apparently simple yet ex- 
ceedingly complex machine, which is capable of an exact theoret- 
ical determination. When the weights, locations and movements 
of the various parts of an engine are known, it is possible to cal- 
culate accurately the forces which they cause at any speed of ro- 
tation, and apart from some practical considerations, such as the 
engine .being constricted in its lateral movements by the wheels 
which support and guide it on the rails, and the fact that it is 
connected in a more or less imperfect way with a tender, the 
movements which result from the action of these forces can also 
be exactly ascertained; this subject has consequently been very 
thoroughly treated by a number of writers, and I shall therefore 
endeavor to discuss, as shortly as possible, the theoretical prin- 
ciples which underlie it. 

The disturbing forces which necessitate the counterbalancing 
of any reciprocating engine are those required to start and stop 
the mass of the reciprocating parts at each end of the stroke; 








neglecting the disturbance caused by the obliquity of the connect- 
ing rod, which is unnecessary to consider in any existing type of 
locomotive, these forces are identical with that caused by a cor- 
responding mass at the crank pin, with the exception that they 
have no vertical effect. 

In Fig. 1 let the weight W be rotating around the center O, 
at a velocity of V feet per second; then what is known as the 
centrifugal force, which is really the force that is required to 
make W move in a curve: line instead of in a straight line, as it 








FIG, 2. 


would do if left to itself, acts along the line W O, and equals 
W Vv? 
22.2r 
This force W O can be resolved into two components W H 
and W V, the first acting entirely in a horizontal, and the other 
in a vertical direction; it will be seen that when W is on the 
vertical diameter W H is nothing, while W V equals W O, and 
when it is on the horizontal diameter W H equals W O while 
W V is nothing. Now, if the weight W moved backwards and 


when r is the radius in feet. 


forwards along the horizontal line A B in such a way that its: 


position on that line was always vertically under or over the 


* Presented before the September meeting of the Canadian Railway Club. 
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position of W when rotating uniformly around the center O, the 
force necessary to accelerate or retard it is always W H, or, in 
other words, equals the horizontal component of the centrifugal 
force due to an equal weight rotating in a circle. 


This is what happens in the case of a weight such as a piston 
and crosshead actuated in a horizontal line by a connecting rod, 
as in Fig. 2; here the distance of the weight P from the center 
of the stroke corresponds with the horizontal distance of the 
crank pin C from the center O, and the force accelerating or 
retarding it is equal to C H when C O equals the centrifugal 
force which P would exert if moving on the path of C. 

Since P in this case is moving entirely in a horizontal plane, 
it gives rise to no vertical forces whatever, and it is this fact that 
introduces all the difficulties in connection with balancing an en- 
gine; before, however, discussing that question, the connecting 
rod must be referred to. It is evident that this has at one end 
a circular, and at the other a reciprocating movement, while be- 
tween the ends, the motion of any part is of an intermediate na- 
ture; the result is the same as though part of its weight were 
concentrated at the crank pins and had a circular motion, while 
the remainder was concentrated at the crosshead and had recip- 
rocating motion. 


In a paper read before the Northwest Railway Club, in 1893, 
I suggested that four-fifths of the weight of the back end should 
be taken at the crank pin, and the weight of the front end and 
one-fifth of the back end at the cross-head, figures that were ob- 
tained by calculations from two or three types of rod; this ques- 
tion was, however, treated in an exceedingly ingenious and 
scientific way in a paper read before the New York Railway 
Club by R. A. Parke. He developed an accurate method for ob- 
taining the exact division of weights for any rod, and his results 
showed for modern types of rod that five-sixths of the weight of 
the back end of the rod should be considered as concentrated at 
the crank pin with reasonable accuracy. I would refer anyone 
interested in this subject to his paper, as it is a most interesting 
example of the application of a really difficult methematicai 
analysis, by which an absolutely simple method is deduced for ob- 
taining correct results. I consider, however, for practical pur- 
poses, that five-sixths of the weight of the back end is sufficiently 








accurate, and that figure is used on the Canadian Pacific. 

There is one more elementary statement to make, namely, that 
a weight of W pounds at a radius 2r has the same effect as a 
weight of 2W pounds at a radius r; this follows immediately from 
the value of the centrifugal force — ala for with the same num- 
ber of revolutions V is proportional to r, so that for equal forces 
Mr must be a constant. For simplicity, therefore, all balance 
weights will be assumed to be placed at the same distance from 
the center as the crank pin. 

With these facts in mind, let Fig. 3 represent an ordinary 
engine, and let all the rotating weights be concentrated at the 
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crank pin W, say 1000 lbs.; let the reciprocating weights be con- 
centrated at the crosshead at P, say 1500 lbs. The rotating 
weight can be balanced by a weight of 1000 pounds placed at C, 
diametrically opposite W on the other side of the center; evi- 
dently, whatever be the position of the crank, the forces caused 
by the two weights are equal and opposite, and there is no result- 
ing force to disturb the axle at O. 


When, however, attempting to balance the 1500 lbs. at P, by 
placing 1500 lbs. at C, the condition is entirely different; the 
horizontal forces caused by the movement of P are exactly equal 
and opposite to those caused by the 1500 lbs. at C, but as no ver- 
tical forces are caused by P’s movement, the vertical forces 
caused by the movement of the 1500 lbs. at C are left entirely un- 
balanced, and the effect is the same as though a weight of 1500 
Ibs. at C were entirely unbalanced vertically. Whatever weight 
then is introduced at C to balance the horizontal forces caused by 
P, causes vertical forces equal in amount to the extent by which 
those due to P are reduced; there is no possible combination by 
which this can be avoided, except by using crank pins that are 
not at right angles to each other. 

For instance, if there was a crank pin at C and a connecting 
rod as shown by the dotted line CL, then if the weights at L and 
P were in substantially the same plane and equal, they would 
practically balance each other, as is the case with four-cylinder 
engines, which can be almost perfectly balanced without intro- 
ducing any vertical forces, while three-cylinder engines can be 
balanced longitudinally, but are, with respect to nosing, almost 
in the same class as two-cylinder engines. The latter are the en- 
gines now under consideration, and in their case the question of 
counterbalancing is a compromise. If P is left unbalanced the 
engine is said to be badly balanced, if P is completely balanced 
the engine is said to be well balanced, but vertical forces are in- 
troduced which certainly may be injurious to track or bridges. 

The extent of the force due to any unbalanced weight may be 
calculated at any speed, but is usually taken at 4o times the 
weight when the speed in miles per hour is equal to the diameter 
of drivers in inches; it really varies with the stroke, anu the 
exact figures are 38.5 for a 24” stroke, 41.7 for a 26”, and 44.9 
for a 28”; taking 40 for an approximate frgure, 500 lbs. at C 
above that required to balance the rotating weights, or, as it is 
termed, “as overbalance,” means a-force of 20,000 lbs. acting 
upwards and downwards at each revolution, and while this seems 
a high figure, it is occasionally found. 


The speed of 69 miles per hour is high for a 69” wheel, but 
it represents a possible condition, and it must be remembered 
that while the factor of 40 is not reached until that speed for 
that size of wheel, that it increases with the square of the speed, 
so that it is not advisable to consider a lower speed. Evidently, 
then, it is desirable to keep the overbalance as small as possible, 
and yet on the other hand the reciprocating parts must be par- 
tially balanced for the comfort of the men, and the various rules 
of counterbalancing have really indicated the nature of the com- 
promise. 


The rule most commonly used in America has been that rec- 
ommended by the committee on the subject at the M.M. Con- 
vention in 1882, in which two-thirds of the reciprocating parts 
are balanced; this compromise has, on the whole, given very 
satisfactory results, and constituted a great advance on one of 
the methods given as an answer to the inquiry made by the com- 
mittee, which was “to figure a little and then guess at it.” The 
two-thirds rule, however, is not necessarily satisfactory; it 
proves so in the majority of cases, because the relations between 
the weight on drivers, weight of engine, and reciprocating parts 
do not vary greatly in engines of ordinary types, but the first 
great advance was made when G. R. Henderson, in a report made 
to the Norfolk and Western Railway, in 1895, pointed out that 
the allowable weight of unbalanced reciprocating parts was a 
factor of the weight of the engine. 


Assuming only, that the maximum speed is proportional to 
the diameter of the drivers, and that it is desired to construct 
engines that will be reasonably comfortable for the men at that 
speed; in other words, that will vibrate to the same amount, 


then evidently the disturbing forces, or the weights of the unbal- 
anced parts, may vary in direct proportion to the weight of the 
engine. Mr. Henderson showed that engines in which 1/400 of 
the weight of the engine was unbalanced rode satisfactorily, and 
that 1/360 can be left unbalanced without objectionable vibration ; 
we have then in this rule a scientific method of determining the 
weight of reciprocating parts that may be left unbalanced, and 
yet allow the engine to ride reasonably well, which is applicable 
to engines of widely varyirg types; for instance, if two engines 
were of the same weight, but one had reciprocating parts weigh- 
ing twice as much as those on the other, this rule would allow 
the same weight to remain unbalanced; in other words, both en- 
gines would ride equally well, whereas with the old two-thirds 


rule one engine would have twice as much unbalanced weight as 
the other. 


So far as the action of the engine is concerned, there is, I 
consider, no criticism possible that can be made of this rule; 
in other words, an engine balanced by it is certain to ride satis- 
factorily, but in balancing an engine there is another and very 
important aspect of the matter which it ignores, namely, the ef- 
fect of the overbalance on the track. This side of the question 
has often been referred to, and its effect discussed in a general 
way, but so far as I am aware, locomotive builders have never 
really established any rule limiting its amount, although they 
have recommended balanced compound engines or the utilization 
of the weight of the tender, which I shall refer to later. On 
the other hand, no maintenance of way engineer has, I believe, 
defined the limit of overbalance which he considers permissible, 
although he will cheerfully advocate none being used; neither is 
he able, except in extreme cases, to show any definite evidence 
of damage from this cause. Taking, however, the maximum speed 
before referred to, an overbalance of 500 lbs. in a wheel carrying 
20,000 Ibs. causes the pressure between that wheel and the rail 
to vary from 40,000 lbs. when its overbalance is down, to noth- 
ing, when it is up, and any greater overbalance would tend to lift 
the wheel from the rail. 


Testing plant experiments show that when the calculated effect 
of the overbalance exceeds the weight on the wheel that it does 
actually leave the rail, and that there is a definite blow when it 
strikes it again. I have analyzed this action (see AMERICAN EN- 
GINEER AND RAILROAD JOURNAL for February, 1909), and have 
shown that this blow may, in extreme cases, be severe and suf- 
ficient to account for the damage that is occasionally met with; 
on the other hand, I do not believe that any case of repeated 
bending of rails has occurred in which the vertical effect of the 
overbalance did not considerably exceed the weight on the wheel. 
It is, however, only reasonable to acknowledge that a wheel that 
presses alternately nothing, and 40,000 Ibs. on the rail, is going 
to affect the track more than one which presses down continu- 
ously with 20,000 lbs. 

It will damage more defective rails, cause more injury to 
tracks, and may, in weather when the rail is unevenly supported, 
be the cause of rail breakages. From the track point of view, 
therefore, the less the overbalance the better, and the problem of 
the locomotive engineer is to determine to what extent it can 
possibly be reduced. To discuss this I must refer more in de- 
tail to the action of the unbalanced weights on the engine. In 
Fig. 4 let P,, P2, be the right and left crossheads respectively, 
C:, C., the crank pins, and O,, O., the overbalances; as C, and O: 
are in the middle of the stroke they have no horizontal effect, 
and there is a longitudinal force equal to P,—O, tending to 
drive the right side of the engine backward; as P: comes to the 
end of its backward stroke there is a similar force tending to 
draw the left side of the cngine backward, and at that time the 
effect of P: and O;: is nothing. This action is repeated at the 
other end of the stroke, sc that the action of the unbalanced 
weight is to drive the engine backwards and forwards as a 
whole, and also to cause the ends of it to vibrate transversely; 
Or, as it is usually called, “make it nose.” 

There are then two distinct actions of the unbalanced weight 
in an engine, which I will call the longitudinal and transverse 
movements; the latter you wil! agree, I believe, is not generally 
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very noticeable, but on small 8-wheel engines it is objectionable 
when running at a high rate of speed. Some years ago, when 
working on this subject, I noticed, as I dare say you have, that 
on the longer, heavier engines, the nosing from unbalanced 
weights was not noticeable, and in a paper before the Northwest 
Railway Club, in 1896, I advocated a rule in which the unbal- 
anced weight was increased in proportion to the length of the 
engine as well as to its weight. This rule was defective, as it 
increased the longitudinal vibrations on a long engine as com- 
pared to a shorter one of equal weight, and as the longitudinal 
vibrations are those which render an engine rough riding, it 
could not, and no rule could increase the unbalanced weight be- 


yond a certain amount without being objectionable. It is true 
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that engines balanced by it rode satisfactorily, but that was be- 
cause it started with a short engine with 1/400 of the weight un- 
balanced, and on the longest engines it was applied to, did not 
increase the unbalanced weight beyond 1/360, which is an amount 
that does not, as a rule, lead to criticism by the men. 

Although this rule was not of much practical value, it recog- 
nized one point, namely, that the nosing motion was not as im- 
portant as the longitudinal, and when investigating the counter- 
balancing of some engines on the Canadian Pacific, in which 
the counterbalances were offset so as to increase the longitudinal 
and decrease the nosing movement, it occurred to me that by 
allowing an increase in the nosing movement, a decrease in the 
amount of overbalance could be obtained without increasing the 
longitudinal movements. 

This can be done by means of offset counterbalance weights, 
but as they have a serious objection, the same result can be ob- 
tained by means of supplementary counterbalance weights placed 
at right angles to the cranks. This arrangement is shown on 
Fig. 5, S,, S., indicating the supplementary counterbalances and 
the arrows the direction of the forces. 

Neglecting the difference in the distances, center to center, ot 
the balance weights and the pistons, which it is not necessary to 
consider here, it will be seen that the forces at O2 and S, both 
tend to drive the engine forwards as against that of P. driving 
it backwards; in place of a force P:—O, driving it backward as 
in Fig. 4, the force is, therefore, reduced to P2—(O.-+ S,), on the 
other hand, the force P-—O. still tends’ to throw the front of 
the engine to the right, and it is assisted by S,. 

The net result therefore is, an engine that is balanced longi- 
tudinally as an engine would be with an overbalance O.+S., and 
balanced transversely as though its overbalance were O,—S:. 
To put this into figures, suppose the engine weighs 160,000 lbs., 
and the reciprocating parts weigh 1300 Ibs. a side; the permissible 
unbalanced weight at 1/400 of the weight is 400 lbs., leaving 900 
Ibs. to be balanced, or 300 Ibs. per wheel, if the engine has six 
drivers ; if the weight per wheel is 20,000 lbs., this overbalance is 
1.5% of the weight on the wheel, and the variation in pressure 
at the maximum speed is 12,000 lbs., or 60%. 

This would not be an unusual case, in fact it would be an 
ordinarily well-balanced engine. Now, if we place a supple- 
mentary balance weight of 100 lbs. on the opposite wheel, and 





reduce the overbalance to 200 lbs., this 200 Ibs., and the 100 lbs. 
from the other wheel, make up the 300 lbs. to balance the engine 
longitudinaliy, but for transverse balance the 100 lbs. has to be 
deducted from the 200 lbs. overbalance, so that only 100 lbs. is 
balanced in each wheel, or 300 lbs. altogether. 

Taking 300 from 1300, leaves 1000 lbs. unbalanced transversely, 
or 1/160 of the weight, and we, therefore, have an engine that 
longitudinally has 1/400 of its weight unbalanced, but trans- 
versely 1/160 unbalanced. The overbalance has been reduced 
from 300 to 200, but the reduction in the effect on the track is 
not quite as great as this; the greatest effect of S: and O, is not 
when O: is vertical, but it equals 7V (O*,+S’,) or, for the two 
weights in question 222 lbs., a reduction of 78 lbs., or 3120 lbs. 
at the maximum speed. 

I am not entirely prepared to say how far this system can be 
carried, but from the experiments so far, it would appear that an 
engine having 1/400 of its weight unbalanced longitudinally, and 
entirely unbalanced transversely, is entirely satisfactory as far 
as its riding qualities are concerned. This would mean that the 
supplementary balance was equal to the overbalance, and in that 
case the effect on the track would be 71% of that of an ordinary 
overbalance giving the same longitudinal effect, and this reduc- 
tion can be accomplished without detriment to the ordinary qual- 
ities of the engine, or without introducing any objectionable 
troubles. 

It is true that the nosing must be prevented by the pressure 
on the hubs of the wheels, but against this, it must be remem- 
hbered, that when balance weights are distributed amongst 
three or four wheels that the effect of the overbalance on the 
boxes of all except the main wheels is just the same as it is on 
the track, and that the steadying effect on the engine is obtained 
at the expense of wear in the boxes. The wheel base on an en- 
gine is so long, compared to the distance from the center of the 
engine to the center of the cylinder, that a very small pressure 
on the hub is able to overcome a nosing motion much better than 
a balance weight, and probably with less wear. 

We are not, however, leaving engines entirely unbalanced 
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transversely except as an experiment, but are leaving from 1/100 
to 1/150 of the weight unbalanced transversely, and 1/400 un- 
balanced longitudinally with extremely satisfactory results; one 
passenger engine has been entirely balanced longitudinally 
and entirely unbalanced transversely. It is reported to be a 
"perfect riding engine,” and its balance is exactly the same as 
a 3-cylinder engine having two outside cranks each at right 
angles to the inside crank, and otherwise unbalanced, so that it 
has been shown that an engine of this kind would be entirely 
satisfactory as far as the balancing is concerned. 

We are, however, using the system of balancing to reduce 
the action of the overbalance on the rail, and have adopted a rule 
to balance the engine so that the overbalance in any one wheel 
shall not, if possible, exceed 1% of the weight on that wheel, 
and is limited to 14%. 
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The latter figure causes a variation of 50% of the weight on 
the wheel at the maximum speed, and while I have, of course, 
no accurate information to show that this is the proper limit, it 
is so much better than on many existing engines, that I feel 
that it is a sound limit to work to, and we are certain that un- 
der no conditions can any hammer blow occur from wheels 
balanced in this way. So far, no engine has been met with in 
which it is not possible, by using supplementary balances, to ob- 
tain satisfactory results, without increasing’ the overbalance 
above this amount. 

There are also one or two practical advantages in the system 
of allowing a greater unbalanced weight transversely. It is pos- 
sible to properly counterbalance consolidations, as the supple- 
mentary weights can be piaced in the wheels at right angles to 
the crank, thus overcoming the difficulty experienced of not being 
able to get sufficient balance opposite the crank without an ex- 
cessive overbalance in the leaders and trailers. 

It makes the adjustment of the balance very easy. It is only 
necessary to cast the main balances 75 or 100 lbs. light, and then 
place 75, 100 or 125 lbs. in the supplementary balance, as is nec- 
essary to keep the longitudinal unbalanced weight down to 1/400 
of the weight of the engine. Extreme accuracy is entirely un- 
necessary, any engine that has less than 1/400 unbalanced longi- 
tudinally will ride well, and apparently, the transverse balancing 
is very unimportant. 

The weights should be checked up to see that the effect of the 
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FIG. 6. 


overbalance and supplementary balance is less than 14% of the 
weight on the wheel, but this is fairly well known from corre- 
sponding engines, and in the types so far gone into, there has 
been no case where this figure had to be exceeded. 

These advantages are, of course, incidental, the chief interest 
is, I consider, the fact that an engine may be unbalanced trans- 
versely to a far greater extent than longitudinally without caus- 
ing its riding qualities to be objectionable, consequently, the 
overbalance can be reduced, and its effect on the track main- 
tained within reasonable limits. 

I have referred to the utilization of the weight of the tender. 
This has been done on the Prussian State Railways by coupling 
the engine with tender so firmly that the weight of the tender 
assisted in absorbing the longitudinal vibrations. If this could be 
done the factor of 1/400 could, of course, be applied to the total 
weight of the engine and tender, and I understand that engines 
have run with the reciprocating parts entirely unbalanced with 
satisfactory results. 

We have always found here that when less than 1/360 was un- 
balanced, trouble has developed in keeping up the connection 
between engine and tender, and lost motion has occurred very 
quickly. I feel that, with our heavy reciprocating parts and hard 
service, this method is hardly practicable, and it does not afford 
any hope of being able to avoid some system of balancing for 
two-cylinder engines. 

Before closing, I wish to refer to offset counterbalances, as it 
is obvious that the combination of main and supplementary bal- 
ances I have described is the same as an offset balance weight; 
the trouble with the latter is that it cannot be weighed, and must 
be calculated. 

Some very serious errors have been introduced by depending 
on weighing it, especially where it is offset, to reduce the nosing 
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movement; in Fig. 6 let CG, C:, be the crank pins, O,, O., the 
counterbalances (not only the overbalances) ; when weights are 
placed on the crank pins at G,, they do not show the weight of 
the overbalances at O,, as is the case with an ordinary balance 
opposite the crank; suppose the crank pin radius be 12” and 
the counterbalance O, is se: 4” off the center line; evidently the 
weight at C, acting at 12” is helped by that at O, acting at 4”, 
and the mistake has been made of thinking this weighed the 
counterbalance at O,; it does not begin to. 

O, in addition to balancing the weights at Ci, is balancing the 
entire weight of the crank pin and hub, and a numerical exam- 
ple will show what happens. Suppose QO; is also 12” from the 
center, and that the weight of the crank pin and hub at C, is 
500 lbs., and that the counterbalance desired is 400 lbs. Neg- 
lecting the fact that O: is not quite 12” from the vertical line, it 
would require goo lbs. at O, to give a counterbalance of 400 Ibs. 
in addition to balancing the weight of the hub; this 900 Ibs. 
would also act at Oz at a distance of 4” from the center line, and 
consequently the weight required at C, to balance would be 
a ea or 600 lbs., of which 500 Ibs. is supplied by the 
crank pins and hub, leaving only 100 Ibs. actually necessary to 
balance an overbalance of 400 Ibs. 

Evidently, this might easily be very misleading, and the diffi- 
culty is that, from the weight on the crank pin the actual over- 
balance cannot be calculated except by estimating the weight of 
the crank pin and hub, and knowing the exact ottset ot the cen- 
ter of gravity of the counterbalance. 

For this reason the arrangement of counterbalance weights 
directly opposite the pin is far better, as they can accurately be 
weighed and the supplementary balances of known weight after- 
wards added. 


Fue, Economy.—The greatest waste of our coal supply is in 
our imperfect processes for rendering available its latent en- 
ergy. In the average power plant not over ten per cent. of the 
potential energy of the coal is utilized. About one-quarter of 
our total coal consumption is in locomotives, and the loss due 
to boiler scale is probably at least 15,000,000 tons. The advent 
of the gas engine and producer gas has marked a long step in 
advance, for not only can the percentage of coal energy utilized 
be raised to 18 or more, but, what is even more important, low- 
grade coals, such as lignites and some peats, become available. 
On the other hand, gas producers do not work very satisfac- 
torily with bituminous coals, particularly those of the coking 
variety. Using small anthracite, producers will consume from 
one to one and a half pounds of coal per horse-power hour, 
while steam boiler plants require 2 to 3 pounds for large plants, 
and 4 to 8 pounds in very small plants. In plants of 300 h.p. or 
less, the same coal will generally give about 2% times as much 
power in a gas engine as when burned under a boiler. In large 
plants (20,000 h.p. and over), the saving in fuel by the gas en- 
gine is largely offset by its zreater cost of installation and main- 
tenance—M. T. Bogert, Presidential Address, American Chem- 
ical Society. 





AMERICAN Exposition IN Bertin.—An American Exposition 
will be held in the city of Berlin, Germany, during the months 
of April, May and June, 1910, in the Exposition Palace, located 
in the best and most frequented part of the city. It is intended 
to educate the European, especially the German population, to 
the importance and excellence of American manufactured prod- 
ucts, and thus to strengthen the existing cordial relations and to 
stimulate trade between the two countries. The exhibits will 
be limited to articles of proven merit, and in order to make the 
exposition of the greatest possible permanent benefit to both 
nations, the American advisory committee is desirous of having 
prominent American firms represented in every line. To en- 
courage prospective exhibitors to this end, exceptional facilities 
will be offered them. Information may be obtained by address- 
ing Max Vieweger, American manager, at the Hudson Ter- 
minal Buildings, 50 Church street, New York City. 
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CABOOSE. 


VIRGINIAN RAILWAY. 

The Virginian Railway has recently placed in service a num- 
ber of cabooses that were designed for use on the mountain 
divisions where Mallet compound locomotives, having a tractive 
force of 80,000 Ibs., are used for pushing. The underframe is 
made unusually strong, the center sills and draft gear being the 
same, as far as conditions will permit, as those on the steel coal 
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cars on that road. In a rear end collision one of these cabooses 
was not damaged although an ordinary caboose under the same 
conditions would have been completely wrecked. The center sills 
are 15-in., 40-lb., channels; they are coyered with a 5/16-in. 
plate 20 in. wide and are reinforced at the bottom, between the 
bolsters, by 3% x 3-in. angles. They are tied together, between 
the bolsters, by three pressed steel diaphragms and are con- 
nected to the wooden side sills by 34-in. rods and 4 x 8-in. tim- 
bers, as shown. 

The bolsters are built up of pressed steel members between 
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DETAILS OF CAROOSE WITH! STEEL. 
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VIRGINIAN RAILWAY. 
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FLOOR PLAN OF CABOOSE—VIRGINIAN RAILWAY. 


the center and the side sills and a steel casting between the cen- 
ter sills. These are tied together by top and bottom cover plates. 
Westinghouse friction draft gear is used with Farlow attach- 
ments. The upper framing and the arrangement of the floor 
pian are clearly shown by the drawings. These cabooses were 
designed under the direction of R. P. C. Sanderson, superin- 
tendent of motive power, and were built by the American Car 
& Foundry Company at Wilmington, Del. 








COST OF OPERATING COALING STATIONS. 


A committee on “Standard Types of Coaling Stations,” in pre- 
senting its report to the International Railway Fuel Association, 
gave some figures showing the comparative cost of operating 
different types of coaling stations. The statement includes sev- 


Basinc Fue, Contracts on Amount or AsH.—It is believed 
that fuel contracts should be based on a stipulated amount of 
ash, with penalties for an excess and premiums for reductions. 
This system would have the effect of encouraging operators to 
provide better facilities and employ the best means of prepara- 
tion. The railroads would profit by reducing the haulage of 
inert material and the cost of handling the coal and .-' 
While the expense of analysis may seem excessive, it wor 
the assurance that fuel inspectors are not discriminating 
or favoring certain operators, and with this information: 
the officials in charge of locomotives could insist upon  -. 
results. Enginemen will often resort to the excuse that poor 
coal was responsible for a delay, believing that it is the simplest 
method of preventing trouble for themselves, or shielding other 
parties. Engine troubles occur more frequently during the busy 
period, because they are of more importance at that time, and 




















_— cost oF _| INTEREST ON | DEPRECIATION _ . : | TOTAL sical AVERAGE 
INSTALLATION | PLANT AT5%|ON PLANT AT 5%| MAINTAINANCE SUPPLIES | LABOR cost naeane | OO ome 
| ANDEE TON 
e a Se ee Eee ee el ee ee 
| 
1 $136,848.38 | $6,842.27 | $6,842.27 $1,633.92 $420.55 | $59,756.93 | $75,495.94 | 710,785 $1062 | 
2 150,556.12 | 7,527.77 | 7:527.77 2,404.62 1,652.84 | 17.724.86 | 36,837.86 | 610,041 0604 
3 91,777.45 4,588.86 4,588.86 2,114.95 135.22 | 13,128.42 | 25,556.31 | 471,103 0542 
4 94,000.00 | 4:700.00 | 4,700.00 720.00 289.16 | 21,595.44 | 32,004.60 | 296,232 1080 
5 4,686.42 234.31 | 234.31 239.71 72.68 5,236.15 | 6,017.16} 33,505 1795 
6 114:552.90 | 5,727.60 | 5,727.60 5,026.41 3,502.99 | 17,359.18 | 37,34378 | 698.988 0534 
7 66,364.06 | 3,318.20 | 3,318.20 200.40 1,077.64 | 10,970.49} 18,884.91 | 267.226 0706 
s 30,500.00 | 1,525.00 | 1'525.00 480.00 2,068.08 9903.24 | 15,501-32 | 250,992 0617 
Type 1.—Twenty-five Chutes—Shoveling chutes, inclined trestle served by gies. Gondola and covered cars placed by locomotives. Chutes 


locomotives; chutes located in Mo., Texas, Ala., Miss., Minn., 
Ia., Kas., Okla., Ark., Ind., Ky., Tenn., on lines of M. K. & 
T., Frisco., Rock Island, C. & E. I., Penn. R. R., and Queen and 
Crescent System. 


Type 2.—Fourteen Chutes—Gravity chutes, timber construction, using self- 
clearing cars. Served by locomotives and gasoline or electric 
cable hoist. Chutes located in Kas., Tex., Okla., Mo., Miss., 
Ala., Ark., Ill., Ia., on lines of the M. K. & T., Rock Island, 
Frisco., and C. & E. I. R. R. 


Type 3.—Nine Chutes—Holman type, using one to four balanced buckets 
with capacity of one to three tons each. Chutes located in IIl., 
Ia., Mo., Ark., Okla. and Fa., on M. K. & T., Frisco, Rock 
Island, Penna. R. R. and C. & E. I. R. R. 


Type 4.—Eight Chutes—Trestle platform, one ton or more capacity bug- 





eral examples of eight different types, located on various roads 
in different parts of the United States, suggesting variable cli- 
matic conditions and labor costs. In order to secure a more rep- 
resentative comparison, the average of a number of stations of 
the same type is given rather than items showing individual sta- 
tion figures, the results covering a twelve months’ period. The 
figures do not include the items of general supervision, insur- 
ance, taxes or charge for locomotive service in placing cars for 
unloading. 





Pulleys should be 25 per cent. wider than the. belts running 
on them. 


located in Ky., Tenn. and Ala., on Queen and Crescent System. 


Type 5.—Six Chutes—Air hoist, crane and buckets, air pressure furnished 
by locomotive taking coal. Located in Tex., Kas., Ia., Minn. 
and Ind., on lines of Penna. R. R., M. K. & T. and Rock 
Island. 


Type 6.—Seven Chutes—Bucket conveyor type, using gasoline, steam and 
electric power. Self-clearing cars employed. Located in Ia., Kas., 
Ind., Mo., Ohio and Tenn., on lines of M. K. & T., Penna. and 
Rock Island. 


Type 7.—Three Chutes—Inclined conveyor, rubber or canvas belt, gasoline, 
electric and steam power. Self-clearing cars used. 


Type 8.—Four Stations—Locomotive crane and clamshell, gondoia cars 
used. Located in Ill., Mo., Okla. and Tenn., on lines of Frisco 
and Queen and Crescent System. 








are, therefore, noted more carefully—From Committee Report 
on “Difficulties Encountered in Producing Clean Coal for Loco- 
motive Use” before The International Ry. Fuel Assn. 





Rartroap Y. M. C. A——The work of the railroad branches of 
the association located on our lines, the influence they exert, 
the accommodations they afford our employees, have, in my 
opinion, been of very distinct benefit in improving the character 
and morale of the service; and the contributions of the railroad 
company to these associations have been among the most profit- 
able investments the roads have made.—W. C. Brown, President, 
New York Central Lines. 
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